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The Only “Lug” Wood Block 


Pavements are Kreolite 


The patented lug, which appears only on Kreolite Lug Wood Blocks, 
provides a spacing around each block. 

This spacing permits the Kreolite Filler to penetrate to the ful 
lepth of the Dlock and when Iaia on Kreolite Pitch securely keys the 
bavement to the foundation 


a grip for automobiles equipped with chains, 


press when the blocks expand and relieve the pressurc 
Because this pressure is relieved the creosote oil will not 
from the pores of the wood. 
“The Luz mukes a good block better.” 


be 


In this manner a tight’y sealed, wearproof, waterproof joint is formed, 
making a single unit construction, 


The Jennison-Wright Company, 79 Kreolite Building, Toledo, Ohio 


Branches: New York, Chicago, Philadelphia, St. Louis, Boston, Cleveland, Detroit, Toronto and other principal cities 
European Distributors: Anglo-American Agency, Royal Liner Building, Liverpool, Eng. 





The lugs prevent buckling or bulging of the pavement as they com 


force 





This spacing also gives horses a chance to get a foothold, provides 
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‘abor Efficiency Decrease 


€SERTIONS that labor efficiency has decreased 

I catettilte of late are many and positive. Almost 

‘eryone knows or at least feels strongly that these 

ssertions are based on experience but supporting data 

re scanty. Who has specific proof, based on reliable 

records ef labor efficiency before, during and since the 
war? 


Council Endorses Federation 

AS NOTED in the news section last week, Engineer- 
A ing Council has endorsed the plan of organization 
of the Federated American Engineering Societies. This 
action, following closely upon the Organizing Confer- 
ence last month, is timely and constructive for it re- 
moves the possibility of having two organizations work- 
ing at cross purposes. Council, however, has gone 
further than a mere approval of the federation plan; 
its executive committee has been definitely instructed 
to co-operate with the Joint Conference Committee in 
effecting a permanent organization for the federated 
societies and to assist in any way possible the work 
begun at the Organizing Conference. While Engineer- 
ing Council has done some excellent work, it has been 
felt for some time by members of the profession that 
it was organized on lines not calculated to produce the 
results desired. The demand has been insistent for 
some body more democratic than Council and more 
directly responsible to the membership of the societies 
which it represented. With the Federated American 
Engineering Societies definitely organized there will be 
no reason for the further existence of Engineering 
Council. In endorsing the federation, therefore, Coun- 
cil in a way sounds its own death knell, but in so doing 
it gives evidence of the new spirit of co-operation and 
solidarity which is developing throughout the profes- 
sion and which will make it possible for engineers, in 
the future, to speak with a united voice and to insure 
for their message a respectful hearing. 


Variety in Building Laws 
N ANY such discussion of structural requirements as 
that given on another page in an article on wind loads 
-—an article, by the way, which concludes a most valu- 
eble series of analyses of building code requirements 
by the same author, based on many years of practical 
dealing with codes—the wide divergence between the 


provisions made by various municipal ard other authori-., 


ties to govern building work stands out strikingly as 
a puzzling fact. It is as well, in thinking of this, to 
hear in mind that there are such things as geozraphical 
differences, affeciing not merely the intensity of wind 
storms, character of soil and possibility cf earth. dis- 
turbances, but also the. current. methods of engineering 
practice. .However, making all porsible allowance for 
these factors, and for the likelihood of strict or less 
strict supervision cf plans by the public authorities, it 


NEW YORK, THURSDAY, JULY 


E. J. MEHREN 


Editor 


8, 1920 Number 2 
is patent that the larger part of the difference betw en 
various codes is quite arbitrary, arising from the com- 
pilers’ whims or lack of information. The most impor- 
tant service that discussions like Mr. Fleming’s can do 
the technical community (and the public as well) is to 
lead toward more rational ways of dealing with natural 
forces and building methods, so that we may in time get 
somewhere near uniformity in requirements throughout 
the country. It is by no means certain that absolute 
uniformity would bring any particular benefit. Now 
that the Engineering Standards Committee has entered 
upon the course of developing safety codes, which in 
the end are bound to include municipal building ordi- 
nances within their scope, it seems probable that the 
attempt will be made some time in the future to create 
a single standard building code under technical auspices. 
Whether the formulation of such a code will result in 
its general adoption by municipal legislatures remains 
to be seen; and, as we havesintimated, the argument is 
by no means one-sided, * But it may be taken as certain 


that a standard code would do useful service as a model. 


Lobbying of the Right Sort 
nt NOTATION and usage to the contrary notwith- 
i 


standing, the word “lobbyist” is not necessarily a 
ierm of reproach. On some matters legislators have to 
be advised and urged toward action for the public good, 
either to offset the evil or unwise influences which are 
always at work or to supply needed information. For- 
tunately engineers collectively are beginning to recog- 
nize the distinction between a good and a bad lobby; 
witness the active work in favor of the proposed D>- 
partment of Public Works. In the final passage of the 
Federal Water-Power Bill the mass action of the pro 
fession did not come into play, but there were a fw 
individuals who carried on a private fight. Prominent 
among them and practically alone as a representative 
of the civil engineering profession was Hugh L. Cooper. 
Colonel Cooper, it is well known, is interested in some 
large hydro-electric developments which have been 
awaiting the passage of the law. But in spite of this 
his engineering advice was repeatedly accepted by con- 
gressinen on whom it was sometimes forced, but by 
whom it was more often sought. For .ten years his 
time and money have lavishly gone to the furtherance 
of proper power legislation, and now that, so far as 
Congress is concerned, the issue is successfully termi- 
nated proper credit should be given him by those, engi- 
neers and public alike, whe will profit by the opening 
up of the nation’s water-power resources. ' 


Dighways and Heavy Haulage P 


HARP increases in: motor vehicle transpgitatioa. the'! 
appearance now: and then: ‘upon the publie highways } 
cf excessively loaded, commercial vehicles, and the fail-| , 
ure of many so-called durable . pavements have. dizwn 
wide attention recently to the cuestion of how tarsmctor 
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vehicles should influence the design of modern pave- 
ments. The most recent state to become alarmed over 
the condition of its highways is Ohio, which has suf- 
fered greatly within the past few months. Recent trans- 
portation conditions have contrived to give great im- 
petus to the commercial motor vehicle on short and 
medium-distance hauls. In fact, many communities 
have depended largely upon the motor truck for their 
supplies of farm and dairy products. In some states 
the heavy war traffic of 1918 has been reported doubled 
by 1920 commercial traffic. A cry has consequently gone 
up from various states insisting upon weight regulations 
for vehicles as a means of safeguarding the highways. 
It appears that, in the breaking up of highways, motor 
trucks and poor drainage facilities share the responsi- 
bility. Weight regulations must, therefore, be enforced 
to absolve the motor truck. Only intensive study and 
careful design, followed by proper construction, can 
eliminate poor highway drainage. But just what that 
limitation in truck weight should be is a question that 
automotive and highway engineers are to solve. There 
is apparently no adverse criticism regarding the lighter 
trucks, those below a 3}-ton capacity, the mass of criti- 
cism of truck weights being directed against heavy 
units. Highway technic which endeavors to discover 
what design will meet reasonable demands of highway 
transportation is in a formative period. Until that 
design is determined it is apparent that regulation is 
the only alternative whereby existing mileages can be 
saved. And it must be remembered that not only are 
the demands of highway transportation to be taken into 
account, but that financial considerations rule as well. 
If 25-ton loads are to form the basis on which highway 
engineers design modern pavements it is apparent that 
only the smallest mileages can be constructed. There 
is that middle ground: A thorough co-operation between 
those who build the highways and those who construct 
the vehicles using them, and expenditures based on 
economic necessity 


Ship Railways: 700 B. C. to 1920 A. D. 


NCIENT and modern history of the engineering 
development of the ship railway for transporting 
vessels across necks of land is brought to mind by the 
description of the marine railway or slipway at Astoria, 
Ore., for hanling vessels out of the water to be repaired 
or cleaned, described in our issue of June 10, p. 1157. 
The ship railway and the marine railway belong to the 
same type, though employed for different purposes. 
Historically, the ship railway dates back to about 
700 B. C., when the Greeks built such a line to trans- 
port their galleys across the Isthmus of Corinth in 
order to avoid the long and dangerous southward pass- 
age. This line is said to have been in use for more than 
300 years. Some other ancient temporary works of this 
kind were mainly achievements in military or naval wel- 
fare. There is record of lines built by the Greeks in 
831 A.D., by the Venetians in 1438 at Lake Garda, and 
by the Turks in 1453 at Censtantinople. In American 
history there stands prominently the Portage Railway, 
of about 1840, for the transfer of canal boats across the 
summit of the Alleghenies. Coming down to more mod- 
ern days, in the decade of 1880-1890 the project for an 
Atlantic-Pacific ship railway across the Isthmus of 
Tehuantepec, in Mexico, was advocated vigorously and 
was a subject of interest and controversy in engineering 
circles as an alternative to or a rival of the several 


isthmian canal projects of that time. A few years | 

the Chignecto ship railway in Nova Scotia, at the | 

of the Bay of Fundy, was commenced, but fina) 

troubles led to the abandonment of the work. (: 
smaller class are the Dalles-Celilo boat railway for tr 

ferring river vesels around the rapids of the Colum 
River, and the boat railways for transferring small ¢: 
over dams and levees. 

The Tehuantepec project deserves particular attent; 
because Captain Eads was its engineer and promot: 
and it had the endorsement of such men as Octa 
Chanute, Henry Flad and E. L. Corthell. For transpo 
tation purposes on such a large scale the shipyard rai! 
way or slipway had to be developed along somewh: 
different and original lines. Instead of raising t} 
cradle into contact with the ship by hauling the cradle 
up an incline, Captain Eads proposed to raise it ve) 
tically by a submersible pontoon traveling in guides 
For hauling over a long distance the cradle was to be 
mounted on railway trucks instead of rollers, and chain 
or cable haulage was to be replaced by locomotive trac- 
tion. Further, some better support than the ordinary 
bilge blocks weuld be needed to prevent straining or 
racking of the hull of a large steamer during the land 
passage. To meet this requirement a system of equal- 
ized hydraulic jacks was devised, a combination used 
successfully in recent years for moving large bridges. 

Ships of 5,000 tons were provided for in Captain Eads 
plans. Since his day, however, there has been such 
increase in the size and weight of ships that many of 
the vessels which now go through the Panama Canal 
would still have to go around Cape Horn if the Tehuan- 
tepec ship railway were the only means of interoceanic 
communication. The same condition might exist if we 
had only a canal of the dimensions proposed in the pro- 
jects contemporaneous with the ship railway. But the 
railway was so much the cheaper that it would have been 
easier to supersede it by a large canal than to enlarge 
or replace an existing canal. Difficulty of finance ap- 
pears to have been the main obstacle which this ship 
railway project, like several canal projects, could not 
overcome. What might have been the history of isth- 
mian transportation if the railway had been built can 
be only a matter of conjecture. 

Whatever may be the possibilities and limitations of 
the ship railway, there is no doubt as to the practical 
value of the marine railway for shipyard work. 
Although a 5,000-ton load limit is assumed by the author 
of the article already mentioned, it seems not improb- 
able that such railways may be developed for larger 
capacities and still show advantages of economy as com- 
pared with either fixed or floating drydocks. Founda- 
tion conditions and cost are prime factors in such 
development. 

War conditions have been the cause of a rapid intro- 
duction of marine railways for shipyard work in this 
country, coincident with the revival of the American 
shipping industry. Their continued use will be a part 
of the maintenance work on our new merchant marine 
and may lead to further developments in size and in 
operating methods. It may be that engineers will again 
consider the possible application of the ship railway 
for transportation in commercial or military service, not 
necessarily for liners or battleships but perhaps for 
transfer of coasting vessels or the smaller class of war 
vessels between fields of operation in separated waters. 
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Another Turn in Rail Study 


WV 7ITHIN the past two years the discovery of a new 
Y method of rail study, “deep etching,” or pickling, 
h revealed a startling condition of the interior 

‘al of many rails, wakened hopes of new progress 
ward greater railway safety. Later, when it was 
onstrated that the peculiar internal defects reveale1 
nickling are due to numerous fine cracks in the steel, 

.4 when various observations had made it highly 
probable that this internally cracked or “shattered” con- 

tion of the metal is closely related to the occurrence of 

nsverse fissures, such hopes were strengthened. It 
eemed that nothing remained but to find the cause of 
yternal eracking and then to cure it, in order to 

minate the most troublesome and dangerous type of 
rail failure. But the reassuring prospect is now made 
rather more remote by conclusions drawn from further 
studies of rails, and if those conclusions are confirmed 
the whole rail subject may revert to its unsatisfactory 
status of three or four years ago, when each new fact 
brought to light in rail study seemed to introduce 
greater confusion. 

In summarizing elaborate investigations made in con- 
nection with a Virginia train wreck caused by a trans- 
verse fissure, J. E. Howard, of the Interstate Commerce 
Commission, virtually declares the theory that fissures 
are caused by “shattered” metal in the rail head to be 
unfounded. He cites some bad cases of transverse fis- 
sure that occurred in rails free from the internal cracks 
revealed by deep etching; and obviously it is hard to 
reconcile the theory with such observations. But in his 
report and in a subsequent paper read at the meeting 
of the American Society for Testing Materials two 
weeks ago he goes beyond refuting the theory, and 
suggests that its very opposite may be true, namely that 
shattered rail-head metal may be more resistant to 
fissuring than solid metal. This disconcerting view, 
put forward quite insistently in the wreck report, is 
stated in the later paper much more cautiously. as 
merely a question entitled to consideration and study; 
yet for the moment at least it is the newest thought in 
the field of rail study and must be reckoned with. 

Transverse-fissure breaks. it is agreed, are repeated- 
stress fractures that start from some minute defect in 
the metal. The service stresses in the rail shoula, how- 
ever, be greatest at top of head and bottom of base, 
whereas the center of a transverse fissure is always 
located in the interior of the head. For this reason, 
when Mr. Howard first announced his discovery of 
transverse fissures, eight or nine years ago, he pointed 
out the controlling influence of the cold-rolling action of 
the wheels, which distorts the surface meta! of the rail 
and transfers the zone of maximum tensile stress to 
the interior. Now he couples with this effect the 
influence of initial strains in the interior of the head 
caused by the shrinkage of the rail during cooling after 
it leaves the rolls, in the process of manufacture. 

The rail metal cools first on its outer surface and the 
shell thus becomes rigid; and when the hotter interior 
metal then shrinks, longitudinal tension in the center 
of the rail head is set up. Such action does take place 
no doubt, but in naming it as a prime factor in trans- 
verse fissuring and attributing fissures to “the united 
action of the primitive shrinkage strains and the 
augmented cold rolling strains,” Mr. Howard sets up a 
wholly new conception of the mechanical action of rails. 
But directly connected with this new view is a con- 
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clusion drawn from the peculiar fact that in a rail 
whose interior is “shattered,” the zone of shattering 
ends half an inch or so from the (hot-sawed) end of 
the rail, just as it does not approach nearer the sides and 
top of the rail than half an inch or so. M. H. Wickhorst, 
engineer to the railways’ committee on rail study, con- 
firms this observation, and both Mr. Howard and Mr. 
Wickhorst conclude that the shattering develops after 
the hot-sawing and is a manifestation of the shrinkage 
which occurs during the cooling of the rail. Mr. Howard 
goes farther in his reasoning, and considers that in 
those rails in which shattering develops during the 
shrinkage, the strains that would otherwise be set up 
are relieved, and that in consequence sound rails have 
greater initial stresses and are more susceptible to fail- 
ure by transverse fissuring. Therefore, “the diffusive 
action of a certain number of shattering cracks might 
at times ameliorate conditions, retard or rossibly arrest 
the formation of transverse fissures.” 

With all possible allowance for the harmful effect of 
initial strains, it is not easy to understand how a 
thoroughly checked and cracked mass of material can 
be more resistant than solid material to the tearing- 
apart action evidenced in transverse fissuring. Mr. 
Howard’s conclusions are of undoubted weight, in view 
of his long study of rail fissures and his rare skill as an 
investigator. But unless his theory can account for 
the fact that fissures tend to occur in heats, for the 
greater susceptibility of heavy over light rails, and for 
the protective effect of reheating blooms before final 
rolling—all facts that point the finger of suspicion at 
ingot conditions—it is obviously so imperfect as to be 
merely a speculative hypothesis. 

The most uncomfortable feature of these latest views 
is that they lead again to putting the blame for trans- 
verse fissures on rail service rather than rail quality. 
In his wreck report Mr. Howard goes so far as to say: 
“The idea is not tenable that unbreakable rails can be 
made, ignoring service stresses; that rails must be made 
es a mill problem which will not fail in the track under 
the increasing weight of rolling stock.” This is in 
substantial opposition to the views on which present 
work on rail specifications is being carried on. Rail- 
way engineers, while recognizing the existence of high 
service stresses, fully established by the work of the 
Track Stress Committee, point to many facts that 
acquit stresses of primary responsibility for failures: 
the simple fact, for instance, that rail failures are not 
proportioned to traffic weight or density. Such facts 
argue against the new views just as they have over- 
thrown prior attempts to explain rail failures. 

In time it may be possible to place the subject of 
railway track on the basis of design, and to limit the 
stresses caused by trains in the same way that bridge 
stresses are limited. But for the present we believe 
that the problem must be regarded essentially as one 
of rail quality—finding out what defect causes some 
rails (very few) to fail. From this point of view the 
study of “shattering” of rail-head metal still appears 
highly promising, indeed the most promising in the 
whole rail field, despite Mr, Howard’s recent conclusivns. 
And it may indeed turn out that the early acquittal of 
shattering cracks from responsibility for transverse fis- 
sures was premature. Even the conclusion that shatter- 
ing is caused by shrinkage may prove to be in error, 
and the mechanical actions of the steel-mill rolls may yet 
be shown to play a part in determining rail quality. 
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Structural Design and Ventilation of Liberty Tunnels 


Two Tunnels 59 Ft. Apart Provide Separate Two-Line Roadways— 
Light Traffic Likely for Many Years—Ventilation 


N the Liberty Tunnels through the South Hills, now 

under construction, Pittsburgh will have the largest 
highway tunnel yet built. It is notable both in its size 
of cross-section and in its length; it provides two sep- 
arate roadways, each for two lines of traffic with space 
for street cars, and its length from portal to portal is 
well over a mile, being 5,715 ft. After the adoption 
of the general route, reported in Engineering News- 
Record of July 24, 1919, p. 166, the project as origi- 
nally outlined was thoroughly revised in the course of 
working out the details. A wide four-line tunnel was 
contemplated a year ago, but this plan has been super- 
seded by the present one for two separate two-line 
tunnels. The profile of the route was improved by 
eliminating the summit and steep grade laid out last 
year, and substituting an unbroken flat grade of 0.329 
per cent. The enterprise is significant in its engineer- 
ing phases on the traffic as well as on the structural 
side. Providing adequate ventilation to purify the 
tunnel air of the dangerous exhaust gases from auto- 
mobiles was one of the most important problems of the 
planning. 

Ground Conditions and Lining—The tunnel lies in good 
shale. The top of a ledge of especially firm sandstone that 
has been used extensively for producing local building 
stone occurs near springing-line elevation. The tunnel 
practically follows the strata. It was to be expected that 
blasting in construction would loosen the roof in places 
sufficiently to cause large overbreakage, but not enough 
to develop any material rock loading on the structure 
of the tunnel. The lining was therefore designed em- 
pirically as a 24-in. arch of concrete, lightly reinforced 
along the intrados to forestall any possible cracking. 
The cross-section of each of the two tubes is of horse- 
shoe outline with semi-circular roof arch 13 ft. 3} in. in 
radius and sidewalls 7 ft. 2 in. high above crown of 
roadway. 

To fill the space back of the lining rock packing as 

customary is provided for, but this is required to be 
cemented solid with grout pumped through pipes set 
in the lining. The two tubes are 59 ft. apart on centers, 
leaving about 27 ft. of undisturbed rock between the 
separate excavations. 

Abandoned coal workings about 150 ft. above the tun- 


nel drain the upper part of the hill over the tunnel, but 

the rock below the workings probably contains water. 
i As it was feared that wet places might be encountered 
i in the excavation, especially near the portals where the 


ground is presumably most broken, it is required that 
for 600 ft. length at each portal, and wherever else the 
engineer might find desirable, membrane waterproofing 
shall be placed on the outside of the lining concrete. 
According to the contract plans of A. D. Neeld, en- 
gineer in charge of the tunnel construction for Alle- 
gheny County, the tunnel excavation is to be timbered 
with arch sets of 12 x 12 timbers outside the neat line 
of the concrete lining, these sets to be spaced as may 
be found necessary for the support 6f the rock. When 
the contractor, Booth & Flinn Ltd., of Pittsburgh, 
started on the work, it was found that with the price 
of timber at $65 per M. it would be cheaper to use 8-in. 
Bethlehem H-beams cut to form segments as for tim- 
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bering. The substitution has been approved by th: 
engineer, and in view of the greater permanency of th: 
substituted material the I-beams will be allowed to pr 

ject 6 in. inside the exterior neat line of the lining 
The excavation and hence also the overbreakage wi)! 
probably be much reduced by the change. 

Traffic Conditions—A district of purely residentia 
character is to be served by the tunnel. The suburb 
West Liberty, Beechview, Brookline, Dormont, Mt. Leb- 
anon and adjacent territory, which lie beyond the south 
portal, are not likely to become sites for industrial de- 
velopment in future, and but little development of traf- 
fic beyond a growth of the passenger vehicle traffic is 
looked for. The only freight transport through the 
tunnel will be that necessary for building materials and 
for the domestic services of the district. It was be- 
lieved unwise to build a tunnel of less than one two-line 
roadway in each direction, but the maximum capacity 
of the tunnel will probably not be utilized for many 
years to come. Before traffic outgrows this capacity 
another tunnel may be built, reaching another part of 
the South Hills district. 

According to calculations checked by traffic studies 
on Pittsburgh thoroughfares the tunnel capacity is 
estimated at 1,690 vehicles per hour in each direction, 
at the maximum. This traffic corresponds to two lines 
of vehicles, both traveling at 15 miles per hour, vehicles 
100 ft, apart in each line. A traffic count made on Bige- 
low Boulevard, the principal automobile thoroughfare 
between downtown Pittsburgh and the east end, con- 
ducted during @ recent stoppage of street-car traffic, when 
presumably the road traffic was heaviest, showed a max- 
imum of 1350 vehicles passing in one direction in one 
hour. This traffic occupied half the width of the 40-ft. 
roadway, and so is considered fairly comparable with 
the possible traffic in one roadway of the tunnel. It 
will be seen that the tunnel capacity has been estimated 
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FIG. 1. SOUTH PORTAL OF WEST TUBE, LIBERTY 


TUNNELS, FROM BELL TAVERN 
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, higher figure. The ventilation calculations were 
| on this estimate of capacity. 
-ptilation—Tests of automobiles for carbon mon- 
io emission and physiological experiments on the 
eptibility of human beings to carbon monoxide now 
yr conducted under the auspices of the Bureau of 
tines, supplied the essential data for the calculations on 
-optilation. As this is the first large highway tunnel in 
vhich the problem of dealing with automobile exhaust 
had to be solved, there was no precedent to guide the 
planning. While the assumed data differ from those 
ysed in the design of the Hudson River vehicle tunnel at 
New York, the results are said to be substantially 
identical. 
it was believed that with the above-noted spacing of 
vehicles (100 ft. in each line), corresponding to 114 
automobiles in either tube of the tunnel at any one 
time (in maximum traffic), heaviest load would be fairly 
represented by assuming a gross weight of two tons per 
vehicle. The monoxide emission was taken as 3.0 
cu.ft. per ton-mile. Since a vehicle of two tons 
traveling at 15 miles per hour represents a transporta- 
tion unit of 4 ton-mile per minute, the carbon monoxide 
emission under these conditions would be 1.5 cu.ft. per 
vehicle per minute or 170 cu.ft. per minute for each 
tube of the tunnel. From the curves showing the phys- 
iological results it was considered that a carbon mon- 
oxide content of 6 parts per 10,000 at the exit (or half 
that quantity average) would be allowable. Therefore 
it would be necessary to supply 280,000 cu.ft. of fresh 
air per minute to each tube. 
After consultation with Charles S. Churchill it was 
decided to use the system designed by Saccardo for ven- 
tilating tunnels in Italy. This system with some modi- 
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fications Mr. Churchill has used in ventilating a large 
number of railroad tunnels in the United States. Air 
is blown in at one end of the tunnel by means of suit- 
able lateral nozzles facing toward the other end of the 
tunnel, and the tunnel itself is utilized as ventilation 
duct. It was at first intended to take advantage of the 
prevailing winds, which are from the south, by ventil- 
ating from south to north in both tubes, but this was 
reconsidered as it would mean ventilation against the 
traffic in one tube. The final decision was to ventilate 
with the traffic. As the total air pumpage, distributed 
over the cross-section of the tube, 468 sq.ft., means a 
velocity of air current of only about 6 miles per hour, 
there is a likelihood that the traffic will aid in driving 
the air through the tunnel. Two pumping plants, one 
at fhe entrance end of each tube, will be designed for 
handling the entire quantity of air required at maximum 
traffic. An emergency maximum pumpage of 280,000 
cu.ft. per minute per tube, or a normal maximum of 
200,000, has been assumed for the design of these plants. 

A pair of nozzles in the side walls of the tunnel near 
the entrance end, leading from an air chamber formed 
in an enlargement of the tunnel excavation surrounding 
the lining, will give a discharge area for ventilation air 
of 68 sq.ft. (for one tube). With the normal pumpage 
the discharge velocity at the nozzle will be 2,940 ft. per 
min., or about 33 miles per hour, and with the maximum 
pumpage the discharge velocity would be 4,210 ft. per 
min., or about 47 miles per hour; this maximum would 
be needed only in cases of emergency. The mechanical 
details of the ventilating plant have not yet been 
worked out. The figures given are tentative and subject 
to change after the Bureau of Mines has completed its 
investigations. 
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Factory Floors for Special Uses 


Types Recommended by Experiences in Navy for 
Acid-Subjected Floors and for Different 
Kinds of Storehouses and Workshops 


By H. S. RINKER 
Expert Aid, Navy Yard, New York 


This paper appeared in “Bulletin No. 31,” Public 
Works of the Navy, April, 1920, which is issued 
under the cognizance of the Bureau of Yards 
and Docks and the Corps of Civil Engineers, 
U. S. Navy. 


HE urgent impetus given by the war necessities of the 

Navy’s shore stations resulted in a strong demand for 
more and better industrial buildings, and the advance in 
design has been commensurate with the requirements of the 
times. The old-fashioned way of arranging the interior of 
any building, walls and roof, which might fall into the pos- 
session of the department requiring accommodations, has 
changed. 

This has brought with it the question of special design— 
of making a building just as much a part of a special service 
as a machine tool or piece of equipment. We now make 
storehouses, machine shops, galvanizing plants, foundries, 
plate and angle shops, smithies, each for its own purpose, 
each with the special construction—steel, concrete, wood, or 
composite—-which adapts it to its purpose. 

This revolutionary departure in frame, lighting, crane, 
and elevator equipment is accompanied by a corresponding 
need for floors of such special construction as to fit into the 
purpose of the building as exactly and with the same adapt- 
ability as the other portions of the structure. 

While discussing the question of floors in general, the con- 
clusion was forced on the writer that the matter had been 
given but little detailed attention, the general opinion being 
that for a shop the floor should be either creosoted wood 
block, or concrete, usually with some surfacing process in- 
cluded. The average engineering imagination has no fur- 
ther to go to find a satisfactory type. But when the special 
problem requires a special solution the adaptability of ticse 
types is not always marked. 

Problems which have recently come to the writer’s atten- 
tion are those of floors for storage-battery storage and 
overhaul buildings, galvanizing plants, light machine shops, 
and buildings for toilet and locker rooms. 


FLoors FOR STORAGE-BATTERY BUILDINGS 


The first of these problems to arise was the question of 
floors for storage-battery buildings. The requirements in 
this case are that floors shall be dense enough to resist 
deformation under the concentrated weight of the battery 
units, ranging to 1,000 Ib. per square foot; shall be impervi- 
ous to moisture, capable of withstanding attack by the 
chemical agents and products incidental to charginy, dis 
charging, and handling storage batteries; and shall still 
remain plastic long enough to resist abrasion or fracture 
by reason of the handling of the battery cells. 

The main consideration, that the floor shall be and remain 
inert to chemical action, is filled to an admirable degree by 
a special acid-resisting asphalt block. The problem was sub- 
mitted to one of the leading asphalt-block manufacturers 
in connection with the storage-battery building at the Phila- 
delphia yard, and was solved satisfactorily, as has been 
proved by severe tests, both at the laboratory of the com- 
pany and at the yard. The asphalt blocks selected are 
8 x 4 in. in surface dimensions, and admit of repairs by 
simply lifting and reversing the injured block or blocks. 
The manufacturing pressure is 4 tons per square inch, which 
insures a product of such density that standing loads have 
no effect. 

The asphalt blocks are laid upon a 4-in. 1:4 cement-mortar 
bed. Ordinarily no jointing material other than sand is 
required, as they soon weld under traffic to a continuous 
surface. This action is hastened by the fine sand which is 
spread over the surface of the floor and allowed to work 
into the joints. 
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In those localities in which traffic is insufficient to prod 
this sealing action one of two methods may be adopted 
insure a moisture-proof acid-resisting point. One of th. 
is the use of an asphaltic filler. This, however, is open 
the objection of extra expense, and conceivably might a) 
result in some stickiness on the floor surface. The oth 
method consists, briefly, in applying a surface coat or th 
wash of liquid asphalt, which fills and seals all the joint 
In the case of the Philadelphia yard it was considered tha 
the traffic would not be entirely sufficient to close the joint: 
Should the application not be considered necessary at firs: 
this surface coat may be easily and quickly applied at any 
time. 

In all these cases the concrete subfloor and the mortar bed 
are laid perfectly true to the necessary drainage grades 
and the finish grades follow the subfloor grades to vitrified 
earthenware drainage cesspools set at appropriate points, 
which in turn connect with vitrified-pipe drains. 


MAKING THE SuUB-FLOOR AcID PRooF 


Replying to an inquiry as to methods of positively sealing 
the floor so as to preclude the possibility of acid reaching 
the concrete sub-floor, the manufacturers referred to abov 
made the following statement: 


We note that the department which will use this building is 
interested in the manner in which the joints of the asphalt block 
may be sealed, so that no acid can pass through to the concrete 
fioor below. The maltha to which our letter refers is a heavy 
petroleum oil having oan asphaltic base. In order to secure ; 
flux for the Trinidad asphalt which is used in the block, we refins 
the above maltha until it becomes solid. It then has a consistence, 
similar to rubber and imparts to the block its peculiar resiliency 
This flux or asphaltic residuum from maltha is pure bitumen, and 
acid acts upon it only very slightly and with extreme slowness 
The melting point is about 149 deg. F., and it is this material 
that we suggest for a paint coat. The maltha or its residuun 
for we use the terms interchangeably in our own process, should 
be heated to about 400 deg. F., and a coat spread upon th: 
surface of the blocks This coat should be made as _ thin 
possible and should be squeeged. A thin layer of fine, clean sand 


should be spread over the entire surface and allowed to be worked 
in by traffic The surface to be coated should be dry and clear 
and the process of coating should be as rapid as possible and 
performed while the material is hot. Any excess sand may b 
brushed off after the paint coat is cooled. You will note ‘that 
by this means a floor is obtained which is entirely impervious to 
moisture. Care should be taken with each of the above processes 


There is no limestone in these blocks, the aggregate being 
composed of trap. It is necessary in the manufacture of a block 
to use a certain amount of dust as a filler. This dust is trap- 
rock dust. We note that the bed on which the blocks are to bi 
placed will not be more than 3 in. thick. Our invariabk 
procedure is to use a mortar bed usually about 3 in. thick. Ther 
is no reason why j in. would not suffice if the mortar bed can be 
struck off to a true and even level in such a thin layer. 


The case of the galvanizing plant, copper shop, and the 
floors around the plate-pickling tanks is fairly similar to the 
ebove, but with one important exception. The acid and 
.!kali baths introduce the same chemical problems as before, 
but the presence of heat in the metal baths and the weight 
of the plates handled make it advisable to pave the floor im- 
mediately around the metal-bath tanks with a vitrified brick 
of selected attributes, set in asphalt, and the rest of the floor 
as above. 

ASPHALT BLOCK FOR SHOP FLOORS 


For the structural and light machine shops the plain 
compressed asphalt block seems to offer a solution of the 
problem. This conclusion is based or the reports received 
concerning the experimental floor laid some three years ago 
in the boiler shop of the Brooklyn Yard, Building 28, a floor 
which has been enthusiastically indorsed by all who have 
examined it or worked on it. When laid on the dry mortar 
bed without jointing material, with a little sand to give side 
bearing, the floor is ideal in its adaptability, ease of repair, 
and low first cost. This block should be 2 in. thick and of a 
4-ton compression density. 

The forge shop, on the other hand, seems to be stil! 
available as a field for the creosoted wood block. Its 
peculiar drawbacks—the necessity for jointing with pitc® 
and the consequent “bleeding,” so noticeable when it is used 
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utside work—are reduced to a minimum here by reason 
he protection from sunlight afforded; and the sand and 

scale, always present, soon become so indurated by 
yoration into the ends of the wood fibers as to make a 
iting surface entirely different in appearance and action 
. the same material when exposed to weather conditions. 
uch a floor is available for shops with small fires and 
iwork without any special protection from hot forgings 
pped on it, provided the forges are furnished with an 
. of sanded surface adjacent to the fires. Where large 
aces are located, the provision of an appropriate area 
d with granite block or lug brick is advisable. This, 
ever, should be reduced to a minimum for the sake of 
workmen. 

in toilet rooms the granolithic floor is still, all things con- 

lered, regarded as worthy of first choice. When it is 
made integral with the floor, properly floated, and steel 
troweled at least three times, as it should be, it answers 
every purpose. In all cases it should extend in unbroken 
construction at least 8 in. up on the side walls, with a sani- 
tary cove at least 2 in. in radius. The receptors and drain- 
age grades for showers and toilet fixtures can be made in- 
tevral in this surface finish, terminating in brass cesspools 
connected to the drainage system. 

This material, however, does not seem to be necessary in 
the locker rooms, where edge-grain or end-grain wrod floor- 
ing may be used with entire satisfaction. The corit‘nuous 
mastic sheet floor, however, would seem to be the most de- 
sirable for this situation, as it lends itself to cleansing with 
water or antiseptic solutions as well as the granolithic finish, 
and also admits of the integral sanitary cove at the junction 
of wall and floor, without presenting the chill and unyield- 
ing surface of concrete. 

The cost of the 14 in. compressed asphalt block used in the 
battery building at the Philadelphia Navy Yard are approxi- 


mately as shown below: 
Per square yard 


8 x 4 Uh te, Bloee Ot PIGNt cc cicccwsa i Gilacumiatels 
Freight and laying 

Concrete base and mortar bed 

Asphaltic seal for joints 


Cost per square yard at Philadelphia 

This is by far the cheapest floor on the market today, as 
by comparison with recent figures its first cost is less than 
that of either brick or wood block, and its maintenance 
expense negligible 


Water-Works Repairs and Replacement 


re THE course of a discussion on the legitimate use 
of water prepared for the recent convention of the 
American Water-Works Association, George A. Johnson, 
consulting engineer, New York City raised some ques- 
tions regarding posible water-works economies in other 
lines than water waste restriction during the present 
period of high prices. He said: 


Is it possible that in the downily prosperous days of the 
past we replaced at high cost where we could just as well 
have repaired at small expense? Have we laid new mains, 
built storage reservoirs and installed new pumping units 
in order to obtain more water when we could have accom- 
plished the same end effectively by searching out and stop- 
ping unnecessary waste of water, installing meters, clean- 
ing mains to restore their original capacity thereby cutting 
down friction losses and saving the coal pile and generally 
attending strictly to our job? 

There seems to be real occasion for serious debate re- 
specting whether the war period, and the manner in which 
we lived through it, has not furnished a lesson which most 
of us refuse to understand, namely, that it really is possible 
to get satisfactory service on a restricted program of 
water-works extension, machinery replacement and the like, 
if we pay more attention to economy in all lines and ex- 
ploit the more economical potentialities at hand to a far 
greater extent than we did before the war. It seems to 
be deplorably true that quite on the contrary, as an aver- 
age proposition, we have followed the line of least resist- 
anee when water consumption threatened to exceed supply’. 
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Effect of Inert Powders on 


Concrete Srength 


Tests Showing That Hydrated Lime and Other 
Powders Except Slag Tend Slightly To 
Decrease Compressive Strength 


ESTS reported by Duff A. Abrams, of the Struc- 

tural Materials Testing Laboratory at Lewis Ins- 
titute, before the recent meeting of the American 
Society for Testing Materials give some rather un- 
expected results regarding the strength of concrete to 
which has been added ‘nert powdered admixtures, 
mainly hydrated lime. As stated in the paper, “The 
use of hydrated lime in quantities up to 5 or 10 per 
cent of the weight of the cement has gained consid- 
erable vogue due to the feeling that it improves the 
workability of concrete, or increases the strength and 
watertightness. Published tests may be found which 
appear to support the above conclusion. However, it 
will be seen that these more thorough tests show the 
error of the statement with reference to strength and 
workability. Water-tightness was not studied in this 
investigation.” 

The tests have been made over a period of four years 
and involve nearly 20,000 test pieces. The report is 
confined to powdered admixtures which are essentially 
inert in the presence of water and cement as con- 
trasted with liquids or soluble materials, and while 
the major portion of the tests were made with hy- 
drated lime seventeen other materials were also used 
in order to determine the general effect of inert 
powdered admixtures, 

Tests were made mainly on 6 x 12-in. concrete cy- 
linders, although some tension and compression tests 
of mortar were used. Wear tests were made in the 
Talbot-Jones rattler, and bond tests were made in one 
series. Studies of evaporation and absorption were 
made on concrete containing hydrated lime and other 
admixtures. The mix varied from a 1:2 to 1:9, with 
wide variations in consistencies, and size and grading 
of aggregates, and the age tests varied from three 
days to one and one half years, 

The general conclusions as stated in the paper are 
as follows: 

1. In general the addition of powdered materials reduced 
the strength of concrete approximately in proportion to the 
quantity of admixture. Some exceptions are noted. 

2. In usual mixtures each 1 per cent of hydrated lime 
(in terms of the volume of cement) reduced the strength 
of concrete 0.5 per cent. The reduction in strength caused 
by replacing cement with an equal volume of hydrated lime 
was about 1$ times that caused by adding hydrated lime. 

38. High calcium and high magnesium limes produce the 
same effect. 

4. The addition of 1 per cent of the following powdered 
admixtures in terms of the volume of cement reduce the 
strength of 1:4 concrete at 2&8 days by the following per- 
centages: 

Brick, 0.98; clay, 0.22; whiting, 0.24; sand, 0.37; natural 
cement, 0.38; limestone, 0.39; lava, 0.40; fluorspar, 0.43; 
kaolin, 0.47; kieselguhr, 0.48; tufa, 0.51; hydrated lime, 
0.56; ironite, 0.60; yellow ochre, 0.68; mica, 1.10; pitch, 
1.50; gypsum, 4.00. For the same conditions the addition 
of 1 per cent of cement increased the strength of concrete 
about 1 per cent. 

5. Pulverized slag up to 50 per cent of volume of cement 
gave a slight increase in strength of concrete (about 0.12 on 
the basis used above). 

6. Rich concrete mixes showed a greater loss in strength 
due to powdered admixtures than the leaner ones. Very 
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lean mixes (1:9 to 1:6) and in those with aggregates 
graded too coarse for the quantity of cement used, the 
strength was little affected or was slightly increased by ad- 
mixtures up to 50 per cent. 

7. The wetter mixes showed a greater loss in strength 
than the dry, due to the addition of hydrated lime. 

8. The effect of admixtures was in general independent 
of the age of the concrete. 

9. Sand and slag cements gave results comparable to 
those from powdered materials simply mixed in the concrete. 

10. Hydrated lime and other powdered admixtures used 
in these tests slightly increased the workability of the 
leaner mixes (1:9 and 1:6) as measured by the slump 
test. Ordinary mixes (1:5 and 1:4) were little affected; 
richer mixes (1:3 and 1:2) were made less plastic. 

11. The wear of concrete was not sensibly increased by 
hydrated lime or other admixtures up to 20 per cent of 
the volume of cement. 

12. The bond resistance was affected in the same manner 
as the strength by the presence of hydrated lime. 

13. Hydrated lime had little effect on the absorption of 
dry concrete, increased the evaporation of water from wet 
concrete and produced no beneficial effect on the strength 
of concrete stored in air. 

14. The yield of concrete was little effected by hydrated 
lime or other admixtures; for the usual concrete mixes, 20 
per cent admixture increased the yield about 2.5 per cent. 

The conclusions of Professor Abrams’ paper were at- 
tacked quite vigorously at the convention by several 
of those interested in the use of hydrated lime. C. M. 
Upham, state highway engineer of Delaware has been 
making a number of field experiments with hydrated 
lime in concrete and has been using it in his concrete 
reads; he stated that his observation of the tables in- 
cluded in the Abrams report showed that while they 
applied to the high percentages of admixture cf hy- 
drated lime, they were not entirely true for such 
mixtures as are used in actual practice; that is, speak- 
ing generally, for a 5 per cent to 10 per cent ad- 
mixture in a 1:6 concrete. He said that casual examina- 
tion of the tables seemed to show that in few cases 
was the strength of 1:6 concrete reduced by a 5 per 
cent admixture and that in some cases it was in- 
creased. Professor Abrams, however, in reply insisted 
that while some of the strengths of concrete cited 
were higher with the lime admixture, the general state- 
ments and conclusions he thought were borne out by 
the tests. He stated further that the tests did not 
bear out the occasional contention that hydrated lime 
in concrete serves to store up surplus water to be 
delivered to the cement for hydration at a later period. 





Sanitary Control of Water Supplies in Quebec 


The Board of Health of the Province of Quebec, said 
T. J. Lafreniere, sanitary engineer of the Board, in a 
paper at the annual meeting of the American Water- 
Works Association, has power to order that publicly 
owned water supplies be made safe. Local authori- 
fties may incur the necessary expense without authori- 
-ation by popular vote. Until the passage of legislation 
in 1919, the board had no such control over privately- 
owned supplies, which were under the jurisdiction of 
the Public Utility Commission. The 1919 legislation 
leaves to the commission the decision as to how the 
cost of improving the quality of privately owned sup- 
plies shall be met. It is probable, Mr. Lafreniere 
said, that if the water rate payers will not agree to an 
increase in water rates to meet the added cost of pro- 
viding safer water, then the municipality will have to 
carry the burden. 
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New Rapid Transit Railway for 
Sydney, Australia 


Electric Underground and Elevated City Loop 
Connect Suburban Lines and Relieve 
Street-Car Congestion 
LECTRIFICATION of steam suburban line. 
their extension through the city, with a connect 

across the harbor to the northern suburbs, is 
costly project undertaken to provide much needed it 
provement in the rapid transit facilities of Sydney, N. 
South Wales. It is expected that construction wo, 
interrupted by the war, will be resumed this year. T} 
harbor will be crossed by a cantilever bridge of 1.6: 
ft. clear span, carrying the suburban tracks, stree: 
railway tracks and roadways. The following inform 
tion regarding the project has been obtained throug) 
the Railway Commissioners, the railways and _ street 
railways being owned and operated by the govern- 
ment of New South Wales, Rapid growth of popula- 
tion and great development of local traffic have resulted 
in extreme congestion of the city’s transportation 
facilities. The population grew from 488,000 in 1901 
to 520,000 in 1905 and 877,000 in 1910. There was a 
drop to 771,009 in 1917, but since there has been an 
increase, so that the present population is probably 
about 800,000. Street railway passengers increased 
from 120,974,000 in 1905 to 244,712,200 in 1917, the 
miles of line being 73 and 113 respectively. For the 
year ending with June, 1919, the number dropped to 
222,111,400, but this was only a temporary check in 
the steady increase. Railway suburban passengers 
numbered 89,542,000 in 1919, but this includes the two 
cities of Sydney and Newcastle. Allowing 75 per cent 
for the larger city, it had 67,156,500 passengers, many 
of whom used also the street cars and the ferries 


tee’ “Fiyover”Subway Porta 





FIG. 1. GRADE SEPARATION OF TRACKS ON RAPID- 
TRANSIT RAILWAY 


as part of their routes. The harbor separates the city 
from an extensive residential and suburban district 
on,the north, and ten years ago the five main steam 
ferries carried 13,000,000 passengers annually and two 
carried 430,000 vehicles. Bridge and tunnel projects 
for crossing the neck of the harbor were described in 
Engineering News, July 29, 1909, p. 128. 

Main line and suburban traffic of the steam railways 
now terminates at the Central Station, a large terminal 
one mile south of the business center of the city and 
14 miles south of the Circular Quay on the harbor 
front, where the ferry service is concentrated. From 
the quay to the railway station there are four electric 
car lines on four principal streets, one of these lines 
ending at the station and the others continuing to 
districts not served by the suburban railways. The 
Central Station was opened in 1906, but additional 
platforms had to be provided in 1914 owing to the 
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increase in traffic. An unusual feature of this 
n (see Engineering News, March 30, 1905 p. 327) 
he arrangement of the tracks in groups of three 
een the platforms, the middle track being used to 
out the locomotive of an inbound train or to store 
and trains. Transfer tables connected the ends 

he three tracks. 
reet car service between the station and the ferries 
practically reached the saturation point and it is 
1 to be impossible to increase the accommodation 
‘.ring the evening rush hour. In two of the streets, 
-car trains operate on a headway of only 17 sec., 
each ear seating 80 passengers but often carrying twice 
hat number. The steam suburban trains of the south- 

n and western districts are handled at the Central 
Station, which is served by four inbound and four 
outbound tracks. During the evening rush hour there 
are 58 outbound trains, generally consisting of ten 
cars, the traffic being handled at 21 platforms. 

To relieve this traffic congestion and to improve the 
service by reducing the transfer between trains, street 
cars and ferries, the suburban lines are to be extended 
beyond the Central Station terminal to form a loop 
through the city, with branches to eastern and west ern 


suburbs now served only by surface cars. Another 
line from the loop will extend across the new bridge 
to connect with an isolated suburban line which ~ow 


terminates at Milson’s Point on the northern side of 
the harbor. When the project is completed, the entire 
city and suburban service will be operated by electricity 
and much of the traffic now handled only by street 
cars will be served by the suburban trains, so that 
there will be no change of cars between suburban and 
city points. The general scheme is shown by the 
map, Fig. 2. 

Connection with the main line of the steam railway 
system will be at Wells St., about {-mile south of the 
present terminal. Here eight tracks will be diverted 
to a new through station on the east side of the 


Central Station, a four-track approach leading to the 
latter, which will be used only for long-distance trains. 
At the connection, the eight tracks will be alternately 
inbound and outbound, but at the approach to the 
new station this arrangement will change to pairs of 
inbound and outbound tracks, a system of “flyovers” 
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or grade separations being introduced so as to eliminate 
track crossings at grade. This arrangement is shown 
in Fig. 1. 

Beyond the station, six-tracks on an elevated struc- 
ture will extend to Campbell St., where the line goes 
underground on a grade of 1.3 per cent. Four tracks 
will then diverge to the west side of the loop and 
two to the east side. At Town Hall station, two of 
the four tracks will rise and two will continue un- 
derground to a double-deck station at Wynyard Square, 
the elevated tracks continuing across the bridge to 
North Sydney, where they will go underground as inid- 
cated on the map. 

From Wynyard Square, the low-level line will swing 
to the east and, owing to the topography, will emerge 
at Harrington St., continuing on a viaduct to a com- 
bined railway and ferry station at Circular Quay. At 
Macquarie St. it will go underground again and con- 
tinue to a connection with the six-track line at Campbell 
St., thus completing the loop. Beyond the St. James 
station a double-track branch will lead off to the eastern 
suburbs, the connection being made by a “flyover” 
to avoid track crossings of busy lines. 

The length of the loop from Wells St. will be a 
little over 5 miles, with 24 miles below ground, 2 
miles en the surface and the remainder on viaduct. No 
streets will be closed and all bridges will give ample 
headway for street cars. The maximum grades wili be 

per cent and curves will not exceed 94 deg., except 
for two short curves of 114 deg. Transitions or ease- 
ments will be used at all curves sharper then 4 deg. 
Underground construction will include both open cut 
and tunnel, with brick and concrete lining. All ex- 
cavation will be in the hard Hawkesbury sandstone, 
which has nearly horizontal beds traversed by occa- 
sional thin bands of shale and overlaid by shale and 
clay. Steel frame construction will be used only where 
the headwey is insufficient for the tunnel section. 

Stations on the loop are about 2,600 ft. apart, with 
520-ft. platforms, and are planned with a view to high 
traffic capacity. Allowing for a 30-sec. station stop, 
an acceleration of 1} miles per hour per second and 
a deceleration of 2 miles per hour per second, each 
of the six city tracks has a minimum capacity of 85 
trains per hour. Both through and terminating trains 
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are provided for at Wynyard Square and St. James 
stations. To facilitate exchange of passengers at the 
Central and Town Ha!l statiors each island platform 
is served by a pair of tracks fcr trains moving in the 
same direction. Ramps and passages are designed to 
provide for 30 to 35 passenvers per foot ef width 
per minute, stairways for 20 persons up and 20 down 
at the same rate, and escalators or moving stairways 
for 10,800 persons per hour. 

The new elevated Central Station for suburban trains 
will have four islard platforms and a capacity of 210 
trains per hour. The ticket offices will be at the street 
level, in concourses passing under both ends of the 
station, with stairways to the platform. The Town 
Hall station under George St., one of the busiest 
thoroughfares of Sydney, will have two island plat- 
forms reached by stairs and subways. Its capacity 
will be 140 trains per hour. At Wynyard Square 
station there will be three island and two side plat- 
forms at each level, with a concourse between the 
two levels and approached by subways from adjacent 
streets. Its traffic capacity will be 200 trains per hour, 
including those which terminate at this point. 

The Circular Quay station, 70 trains per hour, will 
have two side platforms 28 ft. above the street and 
approached by stairs and escalators. At the street 
level will be the ferry house, ferry offices, parcel check 
room, stores and a large restaurant. This building 
will have concrete piers sunk to rock at 20 to 55 ft. 
below the street surface. The St. James station, with 
two island platforms, will have a capacity of 130 trains 
per hour, including the branch trains terminating at 
this point. Liverpool St. station, with two side plat- 
forms will have a capacity of 70 trains per hour. 

Construction work on this extensive project was 
commenced in June, 1916, being carricd out by con- 
tract under the direction of J. J. C. Bradfield, chief 
engineer of metropolitan railway construction for the 
Railway Commissioners. Excavated material was used 
as filling for the freight terminal and docks at Darling 
Island, further up the harbor. Work proceeded until 
June, 1918, when the government considered it ad- 
visable to suspend operations temporarily owing to 
war conditions and the difficulty of obtaining plant 
and material. The estimated cost is £3,750,000, or 
about $18,750,000 at normal rate of exchange. This 
cost is exclusive of the Sydney Harbor cantilever 
bridge. 


Port and Railway Terminal Works at 
Sydney, Australia 


DDITIONAL railway and harbor facilities for Syd- 
ney, New South Wales, are being provided at Dar- 
bor, West of the city and at the head of the land- 
locked bay on which the city is situated. An area of 23 
acres at the inner end of Darling Harbor has been re- 
claimed by filling. | Double-deck steel and concrete 
freight sheds are being built on long piers for ocean 
steamship service, and will be served by a waterfront 
railway connecting the city terminals with the freight 
belt line. At Glebe Island a grain elevator with a stor- 
age capacity of 6,500,000 bushels is under construction. 
In order to keep switching movements clear of the har- 
bor work a freight yard with capacity for 3,000 cars 
has been built at Rozelle, the junction of the lines to 
the docks and to the grain elevator. 
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A freight belt line to serve the harbor was built x. 
time ago owing to the very heavy passenger traffic 
the main line. The latter has a general southe 
direction to the city. The belt line begins at Rookwo 
about 20 miles from Sydney, swinging north in a |, 
and passing under the main line to run south as far 
Enfield, whence it runs east for scme distance and th. 
turns north, passing under the main line again at Lev 
isham and ending at the Rozelle yard mentioned abov 

At Enfield is a gravity switching and classificati, 
yard with about 40 miles of track and capacity f. 
4,800 cars, the site being large enough to duplicate th. 
capacity. An engine terminal with roundhouses an 
coaling station of the American type is established 
here, and the yard is said to be designed largely in 
accordance with American practice. A branch from the 
belt line connccts with a second short main line from 
the south, so that freight service to and from the latter 
can be handled through the Enfield yard and thus kept 
out of the city terminals. The railway and harbor 
works are being constructed under the direction of the 
Railway Commissioners, the railways being owned and 
operated by the New South Wales government. 


Standards of Water Analysis 


Extracts from Report, Committee on Official Standards of Watrr 
Analysis, American Water Works Association, Jack Hinman, Jr., 
Chairma... Submitted at Montreal, June, 1920. 


HE chief value of fixed standards lies in the simplifi- 
cation of the administrative control of water supplies, 
in the preparation of guarantees of filter performance 

and in the facilitating of the attempt to explain technical 
details to a non-technical body or to the public. A higher 
standard of relative purity may be required in an arbitrary 
manner, and in the effort to meet the standards plant oper- 
ators may bring about a general improvement in water-sup- 
ply conditions, as has resulted from the establishment of the 
United States Treasury Department standard with its 
governmental prestige. Any such standard must be used 
witii discretion and with good judgement. In the hands of 
those who wish to use the standard in a rule-of-thumb man- 
ner, without taking into consideration all known factors, a 
fixed standard may become a dangerous weapon, able to 
destroy the good name of a satisfactory water supply. 

The present Standard Methods of Water Analysis are 
prepared by committees of the American Public Health 
Association with the assistance of committees of the Society 
of American Bactericlogists, the American Chemical Society, 
and the referees of the Association of Official Agricultural 
Chemists. The werk was begun about 1895, earlier work 
having been done by the American Association for the Ad- 
vancement of Science. While committees of the American 
Water Works Association do not co-operate in the prepara- 
tion of the report, the committees chosen by the other bodies 
have included members of this organization. Of those who 
‘have worked on the preparation of the varicus editions of 
the Standard Methods, A. P. H. A., 14 are members of 
this Association at the present time (list of September, 
1919). These are Edward Bartow, J. W. Ellms, George W. 
Fuller, Allen Hazen, D. D. Jackson, George A. Johnson, 
E. O. Jordan, H. E. Jordan, W. P. Mason, W. F. Monfort, 
Earle B. Phelps, R. S. Weston, George C. Whipple, C.-E. A. 
Winslow. These men are probably the ones most likely to 
have been selected by this organization for similar work, 
although it is true that they were chosen and their work 
accepted by another body and one which is not exclusively 
concerned with the problem of water supply. It must be 
remembered, however, that that organization is concerned 
with sanitation and the protection of the health, rather than 
with the economics of furnishing water. 

Your committee recommends that the Association accept 
the Fourth Edition of the Standard Methods of Water An- 
alysis (A. P. H. A., 1920) as official. 
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¢ committee recommends that unless at least 100 
sles are comprised in the series under consideration, 
coli index be not reported, and that where an ade- 
series is considered, the number of samples in the 
torether with he dilutions used, be stated. For 
cr numbers of samples, some method which does not 
cont the same degree of fictional accuracy is recom- 
ied. A common, method of reporting is to express the 
entage of positive tubes for each dilution, at the same 
viving the number of samples and the number of tubes 
ach dilution planted. Another common method is the 
tional method in which the denominator of a fraction 
nyesents the number of tubes planted and the numerator 
‘presents the number of positive tubes. Obviously the 
‘action for each dilution-size is given, together with the 
number of samples. 
get its governmental prestige, the United 
States Treasury Department standard has perhaps been 
ore generally accepted in the United States than any other 
standard. It has become the fixed standard of s’x states. 
" While the United States Treasury Department standard 
was claimed at the time of its promulgation t» apply only 
to the water supply of the trains, and any intention to ex- 
tend the standard to municipal supplies was e »phatically 
disclaimed, the eect of the condemnation of the supply of 
» community and the postine of notices in the stations de- 
claring the water unsafe his been to create a local pres- 
<are which has in many instances forced the imorovement 
of the local supply. This is a matter ef prent and far- 
reaching importance in which it is evident the arbitrary 
standard of the United States Public Fealth Service has 
done much good. Your committee recommends to the mem- 
bers of this Association that they insist upon a thorough 
and complete sanitary survey, to be made, by preference, 
by the person who is to make the analysis or interpret the 
analytical findings, before any important report is made 
upon the p!ant under their control, whether te report is to 
be made by national, state or municipal cuthority, or for 
the information of the management of the pient. 

Your committee, after full consideration of the question, 
cannot recommend any series of values as standard values 
fer all classes of waters, nor for the waters of one class 
throughcut America. 

In making this recommendation it is not unmindful of the 
important influence of some arbitrary standards, nor of 
the possibilities of recent work on the operation of filter 
plants. In the judgment of the Committee such progress 
as is likely to be made soon in the matter of standards, is 
likely to come in the control of water plant construction and 
performance standards. 

The committee wou!d therefore submit the following as 
its definition, not of a “standard” water, but of a satisfac- 
tory one: 

A water which is reasonably free from noticeable color, 
odor, taste and turbidity, which is reasonably free from 
objectionable salts in solution, which is free from injurious 
effects upon the human body, and which is produced and 
distributed in such a manner that its quality is practically 
certain to be maintained continuously in spite of accidents 
which can be expected in the operation the plant. 


> 
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Will Study Low-Carbon Steel Worked at Blue Heat 

Work is in progress to determine the effect on the 
mechanics! properties of low-carbon steel, such as boiler 
plate, of working it at blue heat (300 deg. C.). The 
effect of lcw-temperature annealing on such plates will 
also be determined, and the mechanical properties at 
elevated temperatures will be measured. Study of the 
effect of rate of loading will be included in the latter 
work. For this purpose a motion-picture camera will 
he used to give records of the simultaneous positions of 
various moving dials. The Bureau of Standards, Wash- 
ington, D. C., is carrying on the experiments. 





Filter-Alum Making Experience of 
Montreal Water & Power Co. 


Slightly Condensed From «@ Paper by James O. Meadows, 
Sanitary Engineer, Montreal Water & Power 
Co., before the American Water W orks, 


Association, June, 1920. 


HE manufacture of filter alum by the above-named 

company at its filter plant in Montreal, P. Q., is 
saving the company $24,500 a year. The actual cost 
per ton, allowing 20 per cent capital charges, is $28.64, 
compared with $55 for commercial alum. The cost 
figures are based on the record of the last two years 
but the general operating data are drawn from an 
experience of four years. 

The alum plant was installed with the idea of keeping 
the capital outlay as low as possible consistent with 
proper operation, because at the time it was thought 
that it would only be used for a comparatively short 
period of time. The plant consists of an acid storage 
tank, a dilute acid tank, bauxite weighing hopper, 
Stedman mixer, and concrete crystallizing tray. No 
crusher is provided, the filter alum being broken up 
into suitable sized lumps by hand sledges. (The plant 
is similar to these at Columbus, Ohio; Springfield, 
Mass.; Trenton, N. J.,.and Omaha, Neb.; see Engineer- 
ing News, Jan. 4 and 11, 1917.) 

By varying the temperature of the dilute acid the 
character of the alum can be modified. During the 
winter months a porous alum is desired because of its 
greater solubility and this product can be obtained by 
mixing the bauxite with a low temperature acid. Dur- 
ing the balance of the year a filter alum of a more dense 
texture is secured by using a higher temperature acid. 
The temperature of the crystallizing tray floor is also 
a factor to be considered and it is necessary to use 
a higher temperature acid for Monday’s batch because 
of the lower temperature of the tray floor after the 
Sunday rest. The temperature of the acid is controlled 
hy agitation with compressed air and by a cooling coil 
placed at the bottom of the lead-lined dilute acid tank. 
Py using the air and cooling coil for different periods 
of time a dilute acid of the desired temperature can be 
cbtained. 

To secure a uniform product from day to day care 
must be taken to have the acid strength uniform, the 
temperature variations slight and the weight of the 
bauxite charge correct. The analytical work necessary 
to control the operation of the alum manufacturing 
plant consists of the analysis of the bauxite, acid and 
finished product, and the taking of the specific gravity 
and temperature of the dilute acid before a batch of 
filter alum is made. 

A batch of alum (approximately 7,600 Ib.) is made 
in five mixes, using about one-fifth of the material for 
each mix, and the time consumed in mixing a batch of 
alum is about 45 min. Greater speed in mixing and a 
better mix could have been obtained if a deeper mix- 
ing pan with two agitators had been instelled. The 
batch cf alum is usually made early in the afternoon and 
by the next morning the alum cake is ready to be 
removed from the crystallizing tray. Before the mix- 
ture of bauxite and acid is dumped into the tray the 
fine alum dust remaining in the tray is swept up into 
a ridge extending directly across the tray and to a 
height of about 2} in. When the alum cake is to be 
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are provided for at Wynyard Square and St. James 
stations. To facilitate exchange of passengers at the 
Central and Town Ha!l statiors each island platform 
is served by a pair of tracks fcr trains moving in the 
same direction. Ramps and passages are designed to 
provide for 30 to 35 passenzvers per foct cf width 
per minute, stairways for 20 persons up and 20 down 
at the same rate, and escalators or moving stairways 
for 10,800 persons per hour. 

The new elevated Central Station for suburban trains 
will have four island platforms and a capacity of 210 
trains per hour. The ticket offices will be at the street 
level, in concourses passing under both ends of the 
station, with stairways to the platform. The Town 
Hall station under George St., one of the busiest 
thoroughfares of Sydney, will have two island plat- 
forms reached by stairs and subways. Its capacity 
will be 140 trains per hour. At Wynyard Square 
station there will be three island and two side plat- 
forms at each level, with a concourse between the 
two levels and approached by subways from adjacent 
streets. Its traffic capacity will be 2C0 trains per hour, 
including those which terminate at this point, 

The Circular Quay station, 70 trains per hour, will 
have two side platforms 28 ft. above the street and 
approached by stairs and escalators. At the street 
level will be the ferry house, ferry offices, parcel check 
room, stores and a large restaurant. This building 
will have concrete piers sunk to rock at 20 to 55 ft. 
below the street surface. The St. James station, with 
two island platforms, will have a capacity of 130 trains 
per hour, including the branch trains terminating at 
this point. Liverpool St. station, with two side plat- 
forms will have a capacity of 70 trains per hour. 

Construction work on this extensive project was 
commenced in June, 1916, being carricd out by con- 
tract under the direction of J. J. C. Bradfield, chief 
engineer of metropolitan railway construction for the 
Railway Commissioners. Excavated material was used 
as filling for the freight terminal and docks at Darling 
Island, further up the harbor. Work proceeded until 
June, 1918, when the government considered it ad- 
visable to suspend operations temporarily owing to 
war conditions and the difficulty of obtaining plant 
and material. The estimated cost is £3,750,000, or 
about $18,750,000 at normal rate of exchange. This 
cost is exclusive of the Sydney Harbor cantilever 
bridge. 


Port and Railway Terminal Works at 
Sydney, Australia 


DDITIONAL railway and harbor facilities for Syd- 
ney, New South Wales, are being provided at Dar- 
bor, West of the city and at the head of the land- 
locked bay on which the city is situated. An area of 23 
acres at the inner end of Darling Harbor has been re- 
claimed by filling. Double-deck steel and concrete 
freight sheds are being built on long piers for ocean 
steamship service, and will be served by a waterfront 
railway connecting the city terminals with the freight 
belt line. At Glebe Island a grain elevator with a stor- 
age capacity of 6,500,000 bushels is under construction. 
In order to keep switching movements clear of the har- 
bor work a freight yard with capacity for 3,000 cars 
has been built at Rozelle, the junction of the lines to 
the docks and to the grain elevator. 
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A freight belt line to serve the harbor was built s. 
time ago owing to the very heavy passenger traffic 
the main line. The latter has a general south 
direction to the city. The belt line begins at Rookw: 
about 20 miles from Sydney, swinging north in a }. 
and passing under the main line to run south as far 
Enfield, whence it runs east for scme distance and th: 
turns north, passing under the main line again at Le 
isham and ending at the Rozelle yard mentioned abo. 

At Enfield is a gravity switching and classificati, 
yard with about 40 miles of track and capacity fi 
4,800 cars, the site being large enough to duplicate th, 
capacity. An engine terminal with roundhouses and 
coaling station of the American type is established 
here, and the yard is said to be designed largely in 
accordance with American practice. A branch from the 
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having been done by the American cee he Ade 
vancement of Science. While committees of the American 
Water Works Association do not co-operate in the prepara- 
tion of the report, the committees chosen by the other bodies 
have included members of this organization. Of those who 
‘have worked on the preparation of the various editions of 
the Standard Methods, A. P. H. A., 14 are members of 
this Association at the present time (list of September, 
1919). These are Edward Bartow, J. W. Ellms, George W. 
Fuller, Allen Hazen, D. D. Jackson, George A. Johnson, 
E. O. Jordan, H. E. Jordan, W. P. Mason, W. F. Monfort, 
Earle B. Phelps, R. S. Weston, George C. Whipple, C.-E. A. 
Winslow. These men are probably the ones most likely to 
have been selected by this organization for similar work, 
although it is true that they were chosen and their work 
accepted by another body and one which is not exclusively 
concerned with the problem of water supply. It must be 
remembered, however, that that organization is concerned 
with sanitation and the protection of the health, rather than 
with the economics of furnishing water. 

Your committee recommends that the Association accept 
the Fourth Edition of the Standard Methods of Water An- 
alysis (A. P. H. A., 1920) as official. 
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+r committee recommends that unless at least 100 

sles are comprised in the series under consideration, 

» coli index be not reported, and that where an ade- 

‘series is considered, the number of samples in the 

.. together with he dilutions used, be stated. For 

ey numbers of samples, some method which does not 

cont the same degree of fictional accuracy is recom- 

ied. A common, method of reporting is to express the 

entage of positive tubes for each dilution, at the same 

viving the number of samples and the number of tubes 

ach dilution planted. Another common method is the 

tional method in which the denominator of a fraction 

nyecsents the number of tubes planted and the numerator 

represents the number of positive tubes. Obviously the 

fraction for each dilution-size is given, together with the 
of samples. 

~o— its governmental prestige, the United 

~ 4.. @eooenry Denartment standard has pérhaps been 
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A water which is reasonably free trom noticeable cotor, 
odor, taste and turbidity, which is reasonably free from 
objectionable salts in solution, which is free from injurious 
effects upon the human body, and which is produced and 
distributed in such a manner that its quality is practically 
certain to be maintained continuously in spite of accidents 
which can be expected in the operation the plant. 





Will Study Low-Carbon Steel Worked at Blue Heat 


Work is in progress to determine the effect on the 
mechanics! properties of low-carbon steel, such as boiler 
plate, of working it at blue heat (300 deg. C.). The 
effect of lcw-temperature annealing on such plates will 
also be determined, and the mechanical properties at 
elevated temperatures will be measured. Study of the 
effect of rate of loading will be included in the latter 
work. For this purpose a motion-picture camera will 
he used to give records of the simultaneous positions of 
various moving dials. The Bureau of Standards, Wash- 
ington, D. C., is carrying on the experiments. 
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Filter-Alum Making Experience of 
Montreal Water & Power Co. 


Slightly Condensed From «@ Paper by James O. Meadows, 
Sanitary Engineer, Montreal Water & Power 
Co., before the American Water W orks, 
Association, June, 1920. 


HE manufacture of filter alum by the above-named 
company at its filter plant in Montreal, P. Q., is 
saving the company $24,500 a year. The actual cost 
per ton, allowing 20 per cent capital charges, is $28.64, 
compared with $55 for commercial alum. The cost 
figures are based on the record of the last two years 
but the general operating data are drawn from an 
experience of four years. 
m plant was installed with the idea of keeping 
al outlay as low as possible consistent with 
eration, because at the time it was thought 
ould only be used for a comparatively short 
time. The plant consists of an acid storage 
dilute acid tank, bauxite weighing hopper, 
mixer, and concrete crystallizing tray. No 
s provided, the filter alum being broken up 
ble sized lumps by hand sledges. (The plant 
r to those at Columbus, Ohio; Springfield, 
‘enton, N. J.,.and Omaha, Neb.; see Engineer- 
, Jan, 4 and 11, 1917.) 
ying the temperature of the dilute acid the 
of the alum can be modified. During the 
onths a porous alum is desired because of its 
olubility and this product can be obtained by 
ie bauxite with a low temperature acid. Dur- 
lance of the year a filter alum of a more dense 
; secured by using a higher temperature acid. 
erature of the crystallizing tray ficor is also 
to be considered and it is necessary to use 
temperature acid for Monday’s batch because 
wer temperature of the tray floor after the 
est. The temperature of the acid is controlled 
ion with compressed air and by a cooling coil 
the bottom of the lead-lined dilute acid tank. 
the air and cooling coil for different periods 
dilute acid of the desired temperature can be 


ure a uniform product from day to day care 
must be taken to have the acid strength uniform, the 
temperature variations slight and the weight of the 
bauxite charge correct. The analytical work necessary 
to control the operation of the alum manufacturing 
plant consists of the analysis of the bauxite, acid and 
finished product, and the taking of the specific gravity 
and temperature of the dilute acid before a batch of 
filter alum is made. 

A batch of alum (approximately 7,600 Ib.) is made 
in five mixes, using about one-fifth of the material for 
each mix, and the time consumed in mixing a batch of 
alum is about 45 min. Greater speed in mixing and a 
better mix could have been obtained if a deeper mix- 
ing pan with two agitators had been instelled. The 
batch of alum is usually made early in the afternoon and 
by the next morning the alum cake is ready to. be 
removed from the crystallizing tray. Before the mix- 
ture of bauxite and acid is dumped into the tray the 
fine alum dust remaining in the tray is swept up into 
a ridge extending directly across the tray and to a 
height of about 2} in. When the alum cake is to be 
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removed from the tray work is started at the alum 
dust ridge, as this point offers an easy place to pry the 
slabs of alum from the tray floor. The alum cake is 
removed from the floor with bars and picks and is 
broken up with hand sledges. The whole process, in- 
cluding carting to the storage floor above, consuming 
about six hours. 

Recérds of the alum-making plant for the two years 
ending May 1, 1920, are presented here, as during this 
period the cost of bauxite and acid have been rather 
constant and it was thought that data covering this 
period would be fairly representative of present con- 
ditions. The cost of production for this two-year period 
is as follows: Bauxite and acid, including freight and 
cartage, $45,961; wages, $4,220; maintenance, $1,490; 
interest and depreciation, 20 per cent, $2,400; total, 
$54,071. During these two years 1,888 tons of filter 
alum have been produced, making the cost $28.64 per 
ton. The market price of commercial filter alum (in- 
cluding freight and duty) during this period has been 
about $55 f.o.b. Montreal and based on this figure the 
alum making plant has shown a saving of slightly more 
than $49,000 for the two years. Bauxite cost approxi- 
mately $24 per ton and 66 deg. Baume sulphuric acid, 
$26 per ton. The cost of bauxite and acid makes up 
85 per cent of the total cost. 

In the manufacturing of filter alum at the point of 
consumption, freight, bagging and cartage is saved 
on the water, which makes up about 20 per cent of the 
finished product. Experience over a considerable period 
has shown that the weight of the filter alum produced 
is practically the same as the combined weight of the 
materials that go to make up the products. 

At the company’s water purification plant the alum 
solution is pumped to the orifice box and from this 
point flows by gravity to the point of discharge. Since 
Hoover process filter alum has been used greater depre- 
ciation of the solution pumps, valves, and fittings has 
taken place, due to the nature of the insoluble matter 
contained in the alum solution. This depreciation has 
not been excessive. 

The manufacture of Hoover process filter alum has 
proved successful for the Montreal Water & Power 
Co, not only because of the saving effected but also 
because less storage space is required than for com- 
mercial alum. The sulphuric acid is produced within 
a short radius of Montreal and is easily obtainable. 
This leaves only the bauxite to be secured from a dis- 
tance. Each ton of bauxite in storage represents about 
three tons of the finished product. 


Timber From Live and Dead Trees 


Prejudice exists in certain quarters against the use 
of timber cut from dead trees, and some purchase 
specifications insist that only timber cut from live trees 
will be acceptable. As a matter of fact when sound 
dead trees are sawed into lumber, and the weathered or 
charred outside is cut away, there is no method known 
to the U. S. Forest Products Laboratory by which the 
lumber can be distinguished from that cut from live 
trees, except that the lumber from dead trees may be 
partly seasoned when sawed. All the information avail- 
able at the laboratory indicates that timber cut from 
insect or fire killed trees is just as good for any 
structural purpose as that cut from live trees of similar 
quality, providing the wood has not been subsequently 
injured by decay or further insect attack. 


Geology of New York City Revealed 
in Core Boring Exhibit 


Records of 2,000 Holes, Illustrative Maps, Models, 
Complete Core Sample Collection Form 
Exhibit in Municipal Building 
By M. E. ZIPsEer 


ea ee oat tn cineets ee the Cee oe Ting Records. 
OT all engineers realize the importance and value 
4 N of thorough exploratory investigations in engi- 
neering projects. In designing the foundations of 
large buildings and bridges, and in planning the con- 
struction of tunnels, subways, sewers and other sub- 
surface structures, a knowledge of the geologic con- 
ditions to be encountered is essential if the work is 
to be carried out safely, efficiently and economically. 
There are many cases on record where, owing to fail- 
ure to make an adequate investigation of underground 
conditions, the work resulted either disastrously or 
necessitated modifications in plan involving a large 
increase in cost. There are other instances where, 
although considerable effort and expense were in- 
curred in making borings, the results were not suc- 
cessful owing either to unintelligent planning of ex- 
ploratory work, or to improper methods adopted, or 
to failure of proper interpretation of the materials and 
data obtained by the borings. Engineers are, there- 
fore, beginning to appreciate more and more the value 
of the services of a competent consulting geologist in 
engineering enterprises. 
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n New York City, the underground conditions pre- 
many difficulties to the designer and constructor. 
. depth to bed rock varies considerably. In the 
rthern portion of the city the rock in many places 
- at the surface. Below Thirtieth Street there are 
outcrops and the depth to rock increases as the 
itherly limit of the city is approached, there being 
much as 200 ft. of drift in spots. The nature of the 
terial overlying the rock varies in character. De- 
sits of boulder, clay and sand are distributed un- 
€ evenly throughout the city and silt is found beneath 
‘he river. The city is underlain by five different rock 
formations, each varying in quality and having dif- 
ferent characteristics. The rocks have been subjected 
to extensive folding and faulting, resulting in the 
formation of crush zones and weak belts in several 
places. At Morningside Park and on the lower East 
Side, for example, decayed rock more than 150 ft. in 
depth has been revealed by borings in connection with 
the city tunnel of the Catskill Aqueduct. 


MANY EXPLORATORY BORINGS MADE 


On account of the complex geology of the city, it 
has been necessary to make many exploratory investi- 
gations of the underground conditions in connection 
with the many public and private engineering under- 
takings. There have been thousands of borings made 
in New York City, at an expense estimated at $3,000,- 
000. Unfortunately, the records obtained from a great 
many of these borings have, in many cases, been lost 
or they were destroyed when the purpose for which 
they were made was served. In other cases, records 
have not been properly preserved or interpreted and 
he ve not been readily available. Some time ago the 
Municipal Engineers of the City of New York realized 
that the assembling of all the available data and rec- 
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ords relating to borings in New York City, including 
the preservation of the cores, would serve a very use- 
ful purpose in avoiding much exploratory expense in 
future undertakings by city departments, and in mak- 
ing easily available all existing information in regard 
to underground conditions. A special committee, 
under the chairmanship of James F. Sanborn, was 
appointed for this purpose. The committee, under 
the direction of Dr. Charles P. Berkey, Professor of 
Geology, Columbia University, as consulting geologist, 
has investigated and assembled all the available data 
bearing on borings and explorations in New York 
City and the records have been arranged for preser- 
vation in permanent form. The work has been sup- 
ported by the city through the Board of Estimate and 
Apportionment. The collection of records is housed 
on the 34th floor of the Municipal Building. The prin- 
cipal parts of the collection and exhibit are: 

1. A complete tabulation of records of core borings 
in New York City. 

2. A series of maps showing the locations of these 
borings and also the rock floor conditions. 

8. A collection of representative rock cores, illus- 
trating the rock formations of the city and the 
conditions encountered underground. 

Every core boring in the city that has been avail- 
able or whose record is considered at all reliable, has 
been investigated and the facts have been entered 
upon a regular standard form of record, adopted for 
this purpose—a separate 84 x 11-in. sheet. This sheet, 
one of which is herewith reproduced, carries the rec- 
ord of each boring with all the available data re- 
corded. Approximately 2,000 of these separate boring 
records are now on file. Records are grouped into 
series corresponding with the different city depart- 
ments or the private enterprise or undertaking re- 
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sponsible for the original investigation. The collec- 
tion of core boring samples includes 570 pieces of core, 
each labeled as to rock type and variety, and the for- 
mation to which it belongs. 

In order to find the geologic data of any particular 
location of the City, inspection is made of an index 
map, which is a large wall map of New York City, on 
which have been placed red circles, indicating the 
approximate locations ef the holes whose records are in 
the collection. The index map is divided into quad- 
rangles or sectional plans numbered from 1 to 35. 
Having noted the sectional plan number on which the 
particular borings in question are located, reference is 
made to the large scale sectional plans on which are 
shown the exact locations of the borings, each boring 
having a designation, as C 73, the letter indicating the 
series in the collection, and the number the succession 
in the series. By referring to the volume containing the 
the separate sheets of any series the history of any par- 
ticular hole is quickly found. 

There are also included in the exhibit a relief model 
and block diagram showing the geologic structure of 
the city. Many special illustrated photographs, draw- 
ines and charts are also shown, and there is a collec- 
tion of reports, special papers and other references 
bearing upon the geologic conditions in the engineer- 
ing undertakings of New York City. Copies of con- 
‘tracts and specifications for borings and relative data 
are also on file. Sample boxes containing core and 
loose materials, showing improved methods for pre- 
serving boring samples are also on exhibit. 

To anyone interested in the underground conditions 
of New York C ty, either from the point of view of the 
geologist or from the standpoint of the engineer or 
contractor wishing to know the depth to bed rock at 
any point, or the character of the material overlying 
the rock, or the nature and condition of the rock, the 
collection and exhibit will be found very useful. Per- 
mission to see the exhibit and consult the records may 
be obtained by those interested at the office of Nelson 
P. Lewis, Chief Engineer, Board of Estimate and Ap- 
portionment, Room 1347, Municipal Building. The 
Committee on the Preservation of Core Boring Rec- 
ords of the Municipal Engineers wishes to make a 
plea to engineers and contractor to bring to the atten- 
tion of the committee any information bearing on the 
geology of New York City and vicinity that may be 
revealed hy borings and excavations, in order that the 


collection anc records may be made more complete 


and more usef} |. 


How Lumber Is Graded , 


Grading of lumber is done under a multiplicity of 
grading rules. H. S. Betts, enginecr in forest products, 
Forest Service, U. S. Department of Agriculture, tells 
how lumber is graded in a 40-page, 6 x 9-in. pamphlet, 
Bulletin 64, on the subject. Woods are graded largely 
according to rules prepared by lumber associations, the 
members of which handle lumber of one or more species 
that grow in ». ccrtain region or are naturally grouped 
together, with the exception of the hardwoods, which 
pre all graded according to the rules laid down by the 
National Hardwood Lumber Association, having head- 
quarters in Chicago. Soft woods, on the other hand, 
are graded according to rules promulgated by more than 
16 associations. The bulletin mentioned gives the basic 
data for the principal! rulings. 


Measuring Velocity of Discharge 
From Hydraulic Dredge Pipes 


By Pierce J. MCAULIFFE 
Consulting Engineer, New York City 
NOWLEDGE of the performance of hydraulic dredy 
ing equipment is commonly deficient because veloc): 
and quantity of discharge are not known. For t’.is reas, 
thee is not as close check on operating conditions, 
that best results can not be secured. By use of ‘th 
simple field method of measuring discharge velocit 
described in the following, data can be secured tha‘ 
should make dredge pumping subject to the same con 
trol of performance as other working plant. 

The merits of the dredging pump as a device fo) 
excavating and conveying earth, gravel and minerals 
are widely known, but this machine would be applied to 
a greater range of activities if the laws governiny 
friction and velocity in dredging pipes were better 
understood. There are few published data of value. 
however, to show the velocities required in pipe lines 
to keep different percentages of solid materials in sus- 
pension in the stream of water, and to enlighten us as 
to the friction that will be caused by these mixtures 
at the various velocities. It is not surprising that 
installations of dredging pumps have been made occa 
sionally in which sufficient power or peripheral speed 
or both have not been provided to produce the velocity 
necessary in the discharge. Because such installations 
have becn unsatisfactory the machine as a class has 
frequently been blamed, and as a result artificial limita- 
tions have been built up around the dredging pump. 

There is an infinite number of combinations of mate- 
rials that a dredging pump is called upon to mix with 
water and push through a pipe line; solids ranging al’ 
the way from river silt (which may create less friction 
than water alone) to materials of high specific gravity 
and irregular shapes, such as coarse granite gravel 
(which causes the friction to build up to several times 
that set up by water alone). It is not difficult, there- 
fore, to understand the hesitation on the part of the 
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FiGS. 2 TO 5. DISCHARGE VELOCITY MEASUREMENT 
UNDER DIFFERENT CONDITIONS 


To measure discharge of solids, proceed as follows (Fig. 6): 

1. Push a rule down through water from A until steam 0° 
solids in lower sector is plainly felt. Subtracting this depth from 
the diameter gives depth of stream of solids. 

2. Determ‘ne velocity in lower sector. 

3. Area of lower sector EFA», multiplied by velocity gives dis- 
charge from lower sector. " 

4. Catch discharge from lower sector in pail as shown. 

5. Measure percentage of solids in contents of pail. 

6. Quantity of solids discharged per second = Item 5 x Item 3 
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eer to publish data, which, though they may serve 
his individual use, depend largely for their value 
his personal inspection of the materials to be 

ed. 
important step toward securing reliable data on 
on and velocities in dredging pipes will be taken 
e discover a simple and readily applied method 
¢ determining the velocity of the discharge. The 
riction ean be found quickly from the readings of the 

»e-line pressure gages, which are a part of the equip- 

ont of practically all dredging pumps. The difficulty 

. been to say what was the velocity of the discharge 

nd what were the relative quantities of water and 
solids in the discharge at the time these gage readings 
were taken. 

A number of ingenious tests have been made to 
determine the velocity of discharge in dredging pipes 
when pumping water only. But as the meters used 
or the methods employed in determining the velocity 
are not applicable when solids are carried in suspen- 
sion, the data, while useful in calculating the efficiency 
of the machine when pumping water, are only indirectly 
helpful in predicting what will happen when the dis- 
charge stream is carrying dredged material. Still it 
is on such tests that the designers of dredging pumps 
have had to rely to a large extent for guidance. 

How widely the discharges may differ under these 
two conditions is shown by the views A and B of Fig. 1 
both picturing the discharge from the 16-in. Kaw Valley 
Drainage Board dredge. View A was taken while the 
suction was raised from the bottom of the river, con- 
sequently only water was being pumped; B was taken 
with practically the same length of pipeline, the same 


pipeline elevation and the same peripheral speed of the 
pump impeller, but the dredge was digging in the regu- 
lar manner. 

Suppose it had been found that the velocity in A had 
been 18 ft. per sec. and that operating as in B for an 
extended period an average of 250 cu.yd. per hour had 
been delivered, with the same power and peripheral 
speed that had been required in A, a relation between 
these qualities would have been obtained to guide us in 
future designs. This might be called a post factum pro- 
cedure, but designers have had to rely for guidance 
largely upon such methods for getting data. 

To make up for the lack of information which was 
necessary for the intelligent design of dredging pumps 
and to compile data from personal observations, the 
writer has for some time used a very simple method 
for finding the approximate velocity of the discharge, 
and therefore the quantity of the mixture, passing 
through a pipe line. Reference to accompanying sketch, 
Fig. 2, will assist in understanding the method. It 
is based on two assumptions: (1) That the discharge 
curve will have a definite form for each velocity through 
the pipe: (2) That but two forces act upon each particle 
in the discharge as it leaves the pipe, these being the 
pressure developed by the pump (converted into uniform 
horizontal velocity), and the force of gravity causing 
each particle to become a freely falling body. 

In applying this method the end length of the dis- 
charge pipe should be approximately level. With a 
straightedge or square measure the horiaontal and 
vertical co-ordinates of any point on the curve C in 
Fig. 2, reading both L and S’in feet. The time that 
it has taken a particle at A to fall the vertical distance 


FIG. 1. DISCHARGE OF 16-IN. DREDGE WHEN PUMPING WATER AND WHEN DIGGING 
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or S can then be found by the formula S = 3 gf» or 


V 28 = t, in which ¢ will be the time in seconds. 


Similarly the horizontal distance that the velocity has 
carried a particle during time ¢ will be L. Dividing L, 
the horizontal distance, by t, the time of travel, gives 
the horizontal velocity of the mixture. 

Fig. 6 shows the application of the writer’s method 
to the discharge from a 6-in. pipe. It will be observed 
that the device used to measure the co-ordinates of the 
point C on the upper curve AC was an improvised car- 
penter’s square, the vertical leg S of which was equal to 
the thickness of the pipe plus 6 in., or 516 ft. The 
length L was found to be 3.166 ft. Applying the for- 
mula as in Fig. 2, V becomes 17.7 ft. per sec. A Ven- 
turi meter connected to this pipe when this picture was 
taken registered a velocity of 16.5 ft. per sec, The 
writer’s method, therefore, indicated a velocity about 
7 per cent higher than actual velocity. A close inspec- 
tion of the view reveals that the leg S intercepted only 
the spray of the discharge. A more careful adjustment 
would have given a value of 3.08 ft. to Z and the answer 
would then have been 17.4 ft. per sec. or about 5 per cent 
in excess of the actual velocity. This photograph is one 
of a series taken during tests made by the Morris Ma- 
chine Works of Baldwinsville, N. Y. Other tests of the 
series gave results less than 2 per cent in excess. 

In such tests as the writer has had an opportunity to 
make, the velocity indicated by the upper curve is nearer 
the actual velocity than is the mean of the upper and 
lower. 

It is usually such a simple matter to pry up the end 
length of a dredging pipe to a level position that it is 
not considered worth while at ths time to enter into a 
discussion of the modifications in these calculations that 
would be necessary for pipes out of level, 

Special Conditions.—Fig. 3 represents a condition 
frequently met with in dredging, where the material 
has separated from the water and is traveling in the 
‘ower part of the pipe at a lower velocity than that 
of the water. In cases of this kind, where the difference 
in velocity of water and material is not too marked it 
is satisfactory to measure the velocity of the upper and 
ower curves of the discharge and use the mean as 
the velocity of the mixture. 

Fig. 4 shows a condition where the discharge does 
ot completely fill the pipe at the end. In this case 
the particles in the upper part of the stream will have 
a slight initial velocity downward by the time they 





FIG. 6. VELOCITY MEASUREMENT WITH 6-IN. DISCHARGE 


FIG. 7, MEASURING DISCHARGE VELOCITIES FROM 
PHOTOGRAPHS 


are about to leave the pipe, but under ordinary dredginy 
conditions the velocity reading will be sufficiently accu 
rate if the procedure in Fig. 4 is followed. 

Where the material has separated and is travelinc 
in the lower sector of the pipe (Fig. 5) the writer ha 
found it convenient to approximate the quantity of 
solids that is heing moved through the pipe by measur- 
ing the distance from A down to the surface of the 
almost solid stream of sand or stone (indicated at PD) 
and then determining the area of the sector that is 
filled with materials. When the lower end of the rule. 
used to measure AD, touches this body of moving sand 
it can be felt distinctly. By measuring the velocity of 
the lower curve of the discharge, the velocity at which 
the stream of solids is moving can be estimated. The 
quantity of solids that is being handled can be approxi 
mated to a reasonable degree of accuracy from these 
figures for velocity and area. The water content and 
mechanical makeup of the stream of solids may be de- 
termined from a pail sample. 

All wide-awake dredging contractors require daily 
reports from their dredge operators. These reports are 
of value to show what has been accomplished, but thev 
could be mace of far greater value as a guide to the 
performance on future work if they contained a state- 
ment to show the velocity at which the pump pushed 
the mixture through the discharge pipes, and the fric- 
tion which resulted from this velocity and mi:-ture. 
With this information the contractor could tell definitely 
what his machine wou'd do on longer pipe lines when 
they would be encountered, and in many cases he would 
be warned sufficientiy in advance that a booster would 
be required to prevent the job from showing a loss. 

While the calculations involved in this method are 
quite elementary, few dredge operators have been 
equipped to make them. To permit of frequent readings 
the writer has supplied a number of operators with de- 
vices similar to that shown in Fig. 7, calibrated so that 
the velocity may be read directly. 

A further advantege is that a photograph of a pip? 
discharge becomes of considerable value (Figs. 7 A ar’! 
B). Extend the lower line of the pipe shown in A until 
it intersects the upper curve of the discharge at Y. This 
discharge was from one of the 10-in. dredging pumps 
which the Michigan Limestone & Chemical Co. used for 
the disposal of the overburden and for the storage of 
the small sized screenings from its huge rock crushinz 
plant at Calcite Mich. At Y the upper curve has there- 
fore fallen 0.869 ft., this being the diameter plus the 
thickness of the pipe. Measuring the horizontal co- 
ordinate of Y in pipe diameters gives a value of 5 ft. t» 
L and indicates a velocity between 21 and 22 ft. per 
second. 

View B of Fig. 7 shows the 20-in. discharge pipe of 
the dredge “St. Louis”. By the same method as de- 
scribed above the velocity is found to be between 15 end 
17 ft. per second, 
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Relocation of Deadman’s Curve, Washington Road Between Baltimore 
and Washington, D. C., by Maryland Commission 














The State Roads Commission of Maryland resulting in thirty deaths. John N. Mackall, 


eliminated this Curve at a cost of $17,000. The chief engineer of the State Roads Commission, 
upper picture is a view looking north and the points cut that this is the first instance of ex- 
lower one looking south. As originally built the pensive construction to abolish dangerous fea- 


road was responsible in ten years tor accidents tures on main highways. 
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Wind Loads on Miscellaneous Structures 


Wind Pressure To Be Assumed on Billboards, Sky Signs, Fences and Walls, Traveling Cranes, Flags and 
Flag Poles—Code Provisions and Practical Recommendations 


By R. FLEMING 


American Bridge Co., 


SS. the engineer meets with problems 
of wind loads on structures other than those coming 
under the classification of bridges, buildings, tanks or 
towers. The question as to the proper amount of wind 
pressure to be assumed on some of these occasionally- 
met-with structures will be considered in this article. 


BILLBOARDS 

According to the Cleveland building code, 

The term bill-board within the meaning of this ordinance 
shall include all structures, of whatever material the same 
may be constructed, which are erected, maintained or used 
for the public display of posters, painted signs, pictures or 
other pictorial or reading matter, except that the term 
“bill-board” shall not be applied to such signs as ¢re at- 
tached to the roofs or walls of buildings. 

The only external force acting on a billboard is the 
wind, but although the literature about the billboard is 
extensive comparatively little information is given on 
the proper wind pressure to be assumed in its design. 
Probably the most comprehensive review of the sub- 
jects of billboards and sky signs is the “Report of the 
Mayor's Billboard Advertising Commission of the City 
cf New York,” a book of 152 pages, dated Aug. 1, 
1918. At that time there were about 4,600 facings 
or 90 acres of advertising surface in the city. Large 
additions have been made since. In the Proposed Ordi- 
rances of the report there is a clause, 

No structure subject to regulation by paragraph (1) of 
this section, which shall at any point exceed 7 ft. in height 
ubove the ground immediately below it, if erected upon the 
yround, and no such structure whatever erected upon a 
roof . . . shall be erected or maintained unless it shall 
be designed and constructed in such manner as to sustain 
a wind pressure of at least 40 lb. per sq.ft. 

This recommendation was never enacted into law. 
Quite in contrast with the drastic recommendation of 
the New York report is the provision of the “Model 
Billboard Ordinance” given in the August, 1917, issue 
of Pacific Municipalities: 

Every billboard having an advertising surface of more 
than 20 sq.ft. shall be made to withstand a lateral wind 
pressure cf 20 lb. per sq.ft. 

In their respective ordinances San Francisco specifies 
20 Ib. per sq.ft. wind pressure; Chicago, 25  lb.; 
Cleveland, Indianapolis and Seattle, 30 Ib.; Milwaukee 
and Omaha, 40 lb. 

The writer considers 20 lb. per sq.ft. wind pressure 
on the exposed surface of billboards to be ample. The 
reason for a greater pressure being prescribed in some 
ordinances is the desire to protect passers-by. But 20 
lb. pressure means a velocity of about 70 miles per 
hour and no pedestrian can stay on the street during 
such a wind, A man weighing 150 lb. presents about 
8 sq.ft. of surface to the wind, with a centroid about 3.5 
ft. from the ground; when he braces himself with one 
foot 2.5 ft. ahead of the other he can withstand a pres- 


A 150 2.5 
sure of ( : = 


13.4 lb. per sq.ft., and with 
Ss 3.0 


a pressure of 20 Ib. per sq.ft. he can not keep his feet, 


New York City 


In the words of the building code recommended }\ 
the National Board of Fire Underwriters, any letter, 
word, model, sign, device or representation in the na- 
ture of an advertisement, announcement or direction, 
supported wholly or in part over or above any wall, 
building or structure, is called a sky-sign. 

SKY SIGNs 

The sky sign is so closely related to the billboard that 
it might seem the same pressure should be used for 
both. However, the sky sign is usually in a more 
exposed location than the billboard. Again, the velocity 
of the wind and consequently the wind pressure in- 
crease with the distance from the ground. For these 
reasons building codes assign a greater wind pressure 
to sky signs than to billboards. 

The code of New York City allows metal signs to 
extend up to 75 ft. above the roof of fireproof buildings, 
but limits the portions of such signs covered and 
exposed to wind pressure to 35 per cent of the total 
area. Wind pressure is specified at not less than 30 lb. 
per sq.ft. The Chicago ordinance limits height to 60 ft., 
surface exposed to 50 per cent of frame area, and wind 
pressure to not less than 30 lb. Augusta, Detroit, Min- 
neapolis and Rochester also specify 30 lb. pressure, 
under varying regulations regarding height and _ pro- 
portion of exposed surface. Indianapoiis restricts the 
height to 40 ft., the surface exposed to 40 per cent 
and wind pressure to not less than 35 lb. Seattle 
limits height to 45 ft. and surface exposed to 50 per 
cent, and specifies wind pressure at not less than 40 
lb. The Spokane code calls for a wind pressure of 40 
lb. but is silent on height and percentage of exposed 
surface. 

The writer would restrict the height of sky signs 
to 60 ft., the surface exposed to 50 per cent frame 
area and assume wind pressure at not less than 25 
lb. per sq.ft. of exposed surface when the sign is on 
buildings 6 stories high and less, and 30 lb. when 
on buildings more than 6 stories high. The stresses 
in members of the steel frame of the building due 
to wind on the sky sign should be added to other 
stresses. This is not always done; sky signs are often 
erected upon the roofs of existing buildings with but 
little examination of the strength of supporting mem- 
bers. 

In proportioning sky signs the Chicago rule may 
safely be followed: 

For stress produced by wind forces combined with those 
from live and dead load, the unit stress may be increased 
50 per cent over those given above, but the ection shall 
not be less than required if wind forces be neglected. 


FENCES AND WALLS 


A Chicago building ordinance limits the height of 
fences and walls to 8 ft. if constructed alongside a 
street or alley or within 8 ft. of such street or alley 
and parallel thereto. The ordinance continues: 

No single or isolated wall of any material whatever, 
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ich forms no part of a building or structure that may 

lawfully erected, shall be constructed upon any portion 

f a lot where the distance from such wall to the lot line 

less than the height of the wall, unless such isolated 

J] shall have lateral supports on at least one side of 
aad with braces extending to the top of the wall and is 
- constructed that it shall be capable of resisting a hori- 
yntal wind pressure on every part of same twice as great 

buildings under the provision of this chapter must be 
esigned to resist. 

The wind pressure specified in the Chicago Code for 
uildings is 20 Ib. per sq.ft. of exposed surface. 
Walls similar to the foregoing are therefore required 
, withstand 40 lb. per sq.ft. This is excessive. Isolated 
valls usually stand by virtue of the moment of 
stability of their own weight. A 12-in. wall 8 ft. 
high built of brick weighing 120 lb. per cu.ft. would 


: 8 120 x 0.5 
he blown down at a pressure exceeding ( ax 4 


15 Ib. sq.ft. A 12-in, wall 7 ft. high would 


: 7 X 120 < 0.5 
be blown down at a pressure exceeding Te oA 


per 


) 


An 8-in. wall 6 ft. high would 


80 » —_ 
3x3 


17.1 Ib. per sq.ft. 


: ‘6 
be blown down at a pressure exceeding ( 6 


9 Ib. per sq.ft. Walls of these heights and_ thick- 
nesses are quite common and do not blow down. The 
writer thinks that an assumed wind pressure of 20 
lb. per sq.ft. is sufficient. Because walls may become 
defective with age there should be added to this as- 
sumption the provision that the overturning moment 
due to wind pressure shall not exceed two-thirds of 
the moment of stability. 

With this provision a brick wall if 8 ft. high should 
be not less than 17 in. thick; if 7 ft. high not less 
than 15.9 in, thick, and if 6 ft. hign not less than 
12.7 in. thick. 

SIDES OF BUILDINGS 


More than a score of buildings codes have the pro- 
vision: 

Every panel in a curtain wall shall be proportioned to 
resist a wind pressure of 30 lb. per sq.ft. 

How shall it be determined whether or not a given 
panel fulfills this provision? 

Tests to determine the strength of hollow tile for 
building wal!s were made in 1914 under the direction 
of Professor Van Ornum of Washington University, St. 
Louis (a synopsis of the tests is given in the Engineer- 

1g News, Vol. 73, p. 428, March 4, 1915. Through 
the courtesy of The Laclede-Christy Clay Products Com- 
pany the writer is enabled to quote from the original 
report). 

Pressure was gradually applied by a hydraulic jack 
with a broad base to the middle of a 13-in, brick wall 
10 ft. by 10 ft. laid in lime mortar bonded at the 
top to a concrete slab and at the bottom to a concrete 
footing. When a pressure of 2,500 lb. was reached the 
horizontal mortar joint at about half height opened for 
its full length on the tension face. A 12-in. wall of 
Denison interlocking tile of the same dimensions laid 
in cement mortar failed in like manner at a pressure 
of 5,000 Ib. A “wind pressure test” was made on 
two parallel tile walls laid in cement mortar. The 
walls were 14 ft. long by 214 ft. high, 7 ft. 10 in. 
apart out to out, and were joined by a line of wooden 








joists at a height of 9} ft. above the footing and by 
another line at the top. At an average uniform pres- 
sure of 14} Ib. per sq.ft. on each wall, horizontal 
tension cracks showed themselves in the mortar joint 
near the base. 

This test was made for a specific purpose and too 
general conclusions can not be drawn from jit. Yet, 
quoting from Professor Van Ornum’s report, 

It is neither a simple matter, nor entirely satisfactory, 
to attempt to reason from the conditions and results of 
this experiment to the practical stability that the same 
walls would have shown if they had had the support (which 
masonry walls in actual structures always have) of con 
tinuous walls or partitions, or both, extending transversely 
between them. There is no possible doubt that the resist- 
ance would have been many times as great; Brick 
walls would have furnished about 24 times as great a re- 
sistance to overturning, due mainly to their greater weight. 
But because the lime mortar of the ordinary brick wail 
has a strength averaging only one-sixth to one-tenth that 
of Portland cement mortar as used with the tile, the aggre 
gate resistance that would have been recorded if they had 
been 138-in. brick walls, instead of 12-in. tile, would probably 
have been not far from the same. 


Window sash and glazing form an important part in 
the side of a modern building. This is especially true 
of the steel sash used so largely for industrial buildings. 
The writer has been. given the details of a test made 
by a firm of engineers. The largest standard unit of 
steel sash, about 6 by 12 ft., of 14 by 20 in. lights, 5 
lights wide by 7 lights high, was laid flat with its 4 
edges resting on a solid frame. It was then covered 
with sheet metal and uniformly loaded with sand. At 
a load of 18.2 lb. per sq.ft. the maximum deflection 
was 4) in. At a load of 25.4 lb. per sq.ft. the 
maximum deflection was ‘! in. When the load was 
removed the permanent deflection was 3‘: in. 

The tests cited—the only ones available to the writer 
—are not sufficient to warrant any positive statement 
as to the wind-resistive strength of a panel in a curtain 
wall. The New York building code specifies that 
masonry walls supported at each story by girders may 
be 12 in. thick for the entire height of the building. 
This practice is followed by 40 or 50 cities. Other 
cities increase or decrease the thickness of the wall, 
making it depend upon the height and width of the 
panel. So few, if any, failures of curtain walls are 
recorded that present practice is justified by its results. 


TRAVELING CRANES 


The traveling crane is closely related to bridges, 
towers and similar structures with respect to intensity 
of wind pressure and the area on which it acts. The 
“Code of Safety Standards for Cranes” of the Amer- 
ican Society of Mechanical Engineers specifiies: 

Calculations for wind pressure on outside cranes shall 
be based on not less than 30 lb. per sq.ft. of exposed surface. 

The same clause is found in “General Requirements 
for Safety” (1918), U. S. Steel Corporation. 

It is noted that nothing is said as to what shall 
be taken as the area of exposed surface. The writer 
recommends that for outdoor traveling cranes a win | 
pressure be assumed of 30 lb. per sq.ft. on the entire 
projected area of the windward truss plus one half 
the projected area of the leeward truss. When plate 
girders are used in pairs not farther apart than 1} 
times the depth of the girder, the projected area of 
only one girder need be considered. 
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Care should be taken that traveling cranes, when 
not in use, are sufficiently anchored to prevent their 
being moved by wind pressure. Several cranes have 
been wrecked from being set in motion because the 
fastenings gave way during a strong wind. 

Crane makers do not usually specify working stresses. 
Two large makers have in their specifications the re- 
spective sentences “Factor of safety not less than 5 
in all parts of the crane” and “The crane will be de- 
signed throughout to have a minimum factor of safety 
of five when under full load.” Some government speci- 
fications require that live loads be increased 20 per 
cent for impact and specify working stresses of 16,000 
lb. per sq.in. for tension and 16,000—70 l/r for 
compression, with the provision that for bracing and 
combined stresses due to eccentric loading the per- 
missible working stresses may be increased 25 per 
cent. 

The writer recommends that outdoor traveling cranes 
be proportioned for working stresses of 16,000 Ib. 
tension and 16,000 70 l/r compression for combined 
dead and live load (plus 25 per cent impact). When 
combined with wind load these working stresses may 
be increased 25 per cent. 

Wind loads and stresses for gantry cranes and co:' 
or ore handling bridges are more troublesome. These 
structures are often of considerable height and span. 
Sometimes they are in locations exposed to unusual!'y 
severe winds. The problem before their builders is 
two-fold: first, to make them light enough to require 
a minimum amount of power to move them and second, 
to make them strong enough to carry the required 
loads and resist any probable wind. Coal and ore 
handling bridges have been wrecked by wind. A storm 
at Superior, Wis., May 25, 1914, destroyed the largest 
coal handling bridge in the world: a span of 552 ft. 
with a height of 140 ft. from rail to top chord. It 
would have been interesting to determine from work- 
ing drawings the wind force necessary to blow over 
this and other traveling bridges that have met a like 
fate. 

A number of gantry-type vard cranes recently con- 
structed for a shipbuilding company afford an illustra- 
tion of the complexity of requirements often presented 
by outdoor cranes, and assumptions made in the desiga 
that appear to the writer to be commendable. The gal- 
lows frames consist of two A-towers each on two trucks 
50 ft. apart and running on a single rail. The rails 
are 89 ft. center to center, The overhead connecting 
part consists of two plate girders 8 ft. deep and 12 
ft. apart on centers and overhanging 29 ft. at each 
end, thus being 147 ft. long from end to end. A 
rail the full length of each girder provides a runway 
for two hammerhead-shaped traveling towers with a 
trolley arm 45 ft. and counterbalance arm 22 ft. 9 
in. long. Each tower has a truntable base enabling 
it to revolve through a complete circle. The height 
of towers is 23 ft., thus making a height of 102 
ft. from ground rail to top of towers. 

Wind pressures as follows were assumed on the steel 
frame of the gantry: For wind blowing in a direction 
parallel to the ground track, 30 lb. per sq.ft. on the 
surface of the windward girder and tower legs plus 
one-half the surface of the leeward girder and tower 
legs; for wind blowing in a direction at right angles 
to the ground track, 30 lb. per sq.ft. on the projected 
area of each tower plus one-half the projected area of 
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all the cross frames between the girders. In combining 
wind loads with dead-plus-live loads, 10 Jb. per sa.ft 
was used instead of 30 lb, as it is unlikely that 
the cranes will be in operation during a wind blow- 
ing at more than 50 miles per hour (equivalent to « 
pressure of 10 tb. per sq.ft.). To the wind loads 
on the gantry were added those on the towers. These 
were given by the builders of the towers, for each 
tower, as 12,000 lb. and 5,000 Ib. respectively for wind 
at right angles to and parallel with the arms. These 
loads were used in combining wind loads with both 
dead and dead-plus-live loads. They are moving loads 
and were considered for any locaticn of the towers 
on their track and for any position of either towe; 
on its turntable base. 

The working stresses used were 12,000 Ib. per sq.in. 
tension for combined live and dead loads and 15.000 
lb, per sq.in. tension for wind plus dead and wind 
plus dead plus live loads. Compressive stresses were 
taken at 10,000 and 12,500 Ib. per sq.in. 


FLAGS AND FLAG POLES 


The Bureau of Yards and Docks, U. S. Navy, made 
tests in 1916 to determine the pull of flags due to 
wind. The results showed that the total horizontal 
resistance of a flag exposed to a steady current of 
air can be approximately represented by the formula: 
R == CAV'’, where R is resistance in pounds, 
A is area in square feet, V is velocity of wind in 
miles per hour, and C is a constant equal to 0.0003. 
For convenience the equation may be written R 
0.0003AV*. This is about one-twelfth ordinary normal 
pressure. Assuming a velocity of 100 miles per hour, 
the value of R is 3 lb. per square foot of flag area. 

The Building Code of the City of Seattle has a 
section reading: 

Every flag pole shall be so braced, supported or 


stayed as to be capable of withstanding a computed wind 
pressure of 100 lb. per sq.ft. of pole surface. 


Whatever is meant by “square foot of pole surface,” 
the requirement is unreasonable. It was probably the 
compiler’s intention to assume a pressure on the pole 
large enough to include that on the flag, but this 
is illogical. A wind pressure of 25 lb. per sq.ft. on 
the vertical projection of the pole and 8 lb, per sq.ft. 
on the area of the flag is sufficient. 





Railway Tunnel for Postal Service 
To Be Built in London 


A 9-ft. tunnel about 63 miles long for carrying auto- 
matic railway trains to transport mail is about to be 
built in London, bids having just been called for. Plans 
were developed some years ago, and in fact the operat- 
ing system was worked out by the help of an experi- 
mental line reproducing both grades and curves of the 
proposed railway. The tunnel is to extend from the 
Paddington District post office to the Whitechapel post 
office. It is to carry two tracks of 24-in. gage, and the 
trains operating on these tracks are to be handled by 
remote control. On account of the necessity of avoiding 
other tunnels and subsurface structures, the depth of 
the tunnel below ground surface will vary from 28 to 
&7 ft. At stations, savs The Engineer of London, from 
which this information is taken, the tracks are to be 
separated about 20 ft., to accommodate elevators and 
mail chutes between them. 
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Combined Deferrization, Softening 
and Filtration Plant 


Permanent Plant at Camp Funston Treats Well 
Water Fully in Winter, but Removes Iron 
Only in Summer—Has Film Aérator 


By WEBSTER L. BENHAM 


fohnson & Benham, Consulting Engineers, New York and 
Kansas City; formerly Utilities Officer and Constructing 
Quartermaster, Camp Funston, Kan. 


HE WATER SUPPLY for Camp Funston, Kan., 
which is located on the military reservation of Fort 
Riley, is obtained from eight 24-in. wells, 40 ft. to 72 
rt. deep. Although the water is clear and color'ess, it 
is a large iron content, ranging from 3 to 5 p.p.m., 
nd an alkalinity of about 300 p.p.m. The permanent 
hardness, which ranges from 30 to 50 p.p.m., is rela- 
tively low. The water contains a low number of bacteria 
even for a well water. All counts have been made on 
agar which would probably indicate a number somewhat 
lower than counts made on gelatine. Occasionally the 
number is high and at rare intervals intestina] bacteria 
have been found. 

The hardness caused excessive formation of scale in 
the boilers at the camp, thus entailing considerable 
power losses and trouble. The camp had 17 central 
heating plants and, as there was no return system, 
water of condensation was not returned to the boilers, 
with the result that there was wasted during the winter 
months 500,000 gal. per day. Continual cleaning of the 
boilers and heaters was necessary. A great deal of 
trouble and expense was incurred in the replacing of 
range water-backs, and the amount of soap used in the 
laundry and lavatories was excessive. The presence of 
considerable iron in the water discolored materials 
washed in it, gave an unpleasant taste and affected 
the quality of ice made at the refrigeration plant. It 
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AERATOR BUILT ON TOP OF OLD SAND CATCHER 


was discovered that growths of the iron fungus 
Crenothrix occurred in the mains of the distributing 
system. Some broken pipe revealed the fact that there 
was gradually accumulating a slime on the interior 
of the pipes of the districution system which was of 
cast-iron construction throughout. For these reasons 
an appropriation of $60,000 was obtained more cheaply 
for the deferrization and softening of the water. As an 
added precaution the water, after being filtered, has 
been treated with liquid chlorine. 

Inasmuch as it was realized that Camp Funston would 
undoubtedly remain a permanent training camp, the 
plant is of permanent construction throughout, being 
of reinforced concrete and brick. It was realized that 
it might become necessary at some future time to 
obtain a permanent supply from the Kansas River and 
the plant was designed with the idea in view that it 
might be used to treat river water. 


Convert Sand Catcher Into Aerator—A small amount 
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SS 
WATER PURIFICATION PLANT AT CAMP FUNSTON 


of fine silt is drawn into the wells during periods of 
pumping, so a sand catcher had been constructed to 
allow this material to settle out of the water before 
entering the collecting reservoir. In order to use as 
many of the original structures as possible, it was 
decided to convert the sand catcher into an aerator 
by rebuilding and widening it at the top and to allow 
the water to overflow from a vertical pipe down a 
series of baffle wavs or cascades. Thus the water is 
spread out in a series of thin sheets or films and the 
resulting oxidization precipitate the iron in the water. 
It was felt that practically as good results could be ob- 
tained by allowing the water to mix with the air in 
thin films rather than in the finely divided state that 
mght have been obtained by using sprays. The use of 
prays would undoubtedly have resulted in an over-oxi- 
‘ation which would have been difficult to eliminate 
er in the process of treatment. 
The main plant, consisting of a reinforced-concrete 
ixing chamber, settling basins, four 750,000-gal. daily 
rapid sand filters, pipe gallery and clear well under 
the filter plant, together with the brick filter house, 
was located directly east of the aerator, as shown on 
the drawing. Fron, the aerator the water flows by 
gravity to the dosing chamber, where, under winter 
conditions, lime, soda ash and iron sulphate are added 
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to the water. Alum has also been used at the plant 
but it was found that better results were obtained wit} 
iron sulphate, probably because of the high alkalinity 
of the water. 

As the amount of chemicals used varies slightly from 
day to day, it has been considered sufficient to give in 
the tables only the averages of chemicals used for the 
month. However, to indicate the daily variations, fig- 
ures have been given for six consecutive days during 
the month of April, 1920, and for other days on which 
results are available. 

A 30,000-gal. daily Booth water softening plant was 
built for the treatment of the water for the laundry. 
In consequence, during the summer months it is not 
so important to obtain a considerable reduction in hard- 
ness at the main filtration plant because the heating 
plants are not operated at full capacity and the laundry 
water can be softened at the laundry. The September 
figures are characteristic of the summer operation and 
the other months are characteristic of the winter oper- 
ation. 

As the routine operation of the plant is done largely 
by inexperienced soldier labor, it has not been found 
practicable to obtain an accurate adjustment of the rate 
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pplication of the chemicals to the water in accord- 
» with the hardness of the water to be removed, and 
‘age rates based upon the volume of water treated 
e been adopted. The water from the several wells 
es somewhat in character and, if it were possible, 
would be more satisfactory to vary the rate of 
»lieation of the chemicals according to the well or 
is used. The variation in character of the water 
m two of the wells is shown by the folloving 


ilvsis: 
Well 7 Well 8 
P.p.m P.p.m 
7 03 
rustants 67 20.0 
slinity ‘ ‘ 350 296.0 
) Dioxide : 18 140 


The following table shows the periods of detention 
of the water in the mixing chamber and sedimentation 
basins based on the average and maximum consumption 
for which the plant was designed: 


Velocity Velocity 
Through Hours in Through 
Hours in Mixing Sedimentation Sedimentation 
Volume of Flow, Mixing Chamber, Basin Basin 
G.P.D Chamber Ft. per Min. | Basin 2 Basins Ft. per Min 
2,000,000 0 61 3 2.7 5.4 10 
3,000,000 0.4 5 9 37 15 


The velocity of flow through the mixing chamber is 
about 5 ft. per minute when the plant is working under 
maximum conditions, but at the present time, because of 
the decreased population, the velocity is much less, and 
some slight deposits occur which must be removed at 
intervals. The sedimentation basins are arranged either 
for selective or multiple operation. At the present 
time the detention period in the settling basins has been 
increased to 12 hr. when one basin is in use and to 24 
hr. when both are in operation. Satisfactory sedimenta- 
tion of the flow has been obtained in these basins. The 
deposits are allowed to accumulate to a maximum depth 
of 3 ft. in the basin, giving an average depth of 18 in. 
over the whole bottom before the basins are cleaned. 
As the basins are not covered, algae growths, especially 
with the present low flow, have occurred in the basins. 
A luxurious growth of Spirogyra appeared when alum 
was being used as a coagulant. 

It has been found necessary to clean each filter at 
intervals of about 24 days when a loss of head of 83 
to 9 ft. has been reached. As water under 70 Ib. 
pressure is available for washing, it has been found 
unnecessary to use air. The percentage of wash water 
given in the table is occasionally somewhat high for 
filters treating water without turbidity, thus showing 
that there is probably more water used than is neces- 
sary. The water is treated with liquid chlorine in the 
suction main of the pumps at a rate of 0.3 parts per 
million. 

Results of Treatment—During the summer, little 
reduction of permanent hardness is effected, but the 
iron and free carbon dioxide are materially reduced. 
During the winter months, the alkalinity, and permanent 
hardness are reduced slightly more than one-half, which 
would be considered satisfactory from a practical and 
economical standpoint, but it is possible that at certain 
times: more chemicals are used to produce the results 
than are necessary. The analyses show no iron in the 
treated water, but this is probably due to the fact that 
the methods of analysis used are not sufficiently sensi- 
tive to indicate small amounts of residual iron. 
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The results of bacterial analyses show that the number 
of bacteria in the raw water is small and that a slight 
increase sometimes occurs in the plant. Occasionally, 
a high count for a well water is obtained, especially 
when it is considered that the counts are made on 
agar. Intestinal bacteria are almost uniformly absent 
from 0.1, 1 and 10 cc. samples. 

In general, a satisfactory iron removal and softening 
is accomplished, and a water of safe, sanitary qualit) 
is being obtained. A considerable saving in the amount 
of soap has been effected, the amount of coal used at 
the central heating plants has been decreased and the 
disagreeable taste and odor due to iron in the water 
have been eliminated. The previous trouble experienced 
by the discoloration of laundered goods and shrinkage 
of woolens has almost entirely disappeared. 


Mississippi River Floods of 1920 


By ALFRED J. HENRY 
Of the U. S. Weather Bureau 

HE spring flood in the Mississippi above St. Louis 

was the most severe at Dubuque, Ia., since 1888 and 
at Davenport since 1892. This flood had its origin in 
the melting of the snow cover in Minnesota and Wis- 
consin during the last half of March. The snow-water 
flood had not passed below La Crosse, Wis., when a 
rainstorm passed over the watershed augmenting the 
flood flow very materially. The flood was most severe 
in the stretch of the river forming the border between 
Illinois and Iowa. Levees on both sides of the river 
near Muscatine, Ia., gave way and about 85,000 acres of 
rich agricultural lands were overflowed. The probable 
loss in prospective crops is placed at $3,500,000. For- 
tunately no lives were lost. 

Lower Mississippi: The spring flood of 1920 in the 
lower Mississippi was the second great flood in recent 
years that was confined between the levees. (A small 
break occurred on April 17 about 75 miles below New 
Orleans, but it was .oon repaired.) The crest stages 
in this flood fell about 2 ft. short of the 1916 flood but 
the duration of the high water was considerably longer. 
In this respect the 1920 flood set a new record for that 
stretch of the river between Greenville, Miss., and the 
Passes. 

The 1920 flood, both as to magnitude and duration, was 
in some measure due to the weather conditions six 
months earlier. The heavy rains in October and No- 
vember, 1919, caused a rapid rise in the streams of the 
lower Mississippi drainage and this rise was further 
augmented by the rains of December of that year. As 
a result the mean stage of the Mississippi at Memphis 
for December, 1919, exceeded the previous mean high 
water record by 8.1 ft.; at Vicksburg the river on Dec. 
31, 1919, stood within 2 ft. of the flood stage, and 
although it fell after that date the fall was arrested 
before a stage of 25 ft. was reached. 

Beginning on Jan. 13, 1920 a series of three separate 
flood flows mainly from the Ohio passed down the river 
the second of which crested at Vicksburg on April 20 
at a stage of 50.8 ft., 3.1 ft. short of the highest stage 
of record. The river was continuously above flood stage 
at Vicksburg from April 4 to June 13, or 71 days. At 
New Orleans the river was continuously above flood 
stage from April 15 to June 22, or 69 days, and the 
crest stage fell short of the previous high water by 
only 1.6 ft. 
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Some Observations on Man-Power Engineering 


Mental Attitude of Worker Must Be Known—Every Laborer Wants (1) A Job That Pays a Livin, 
Wage; (2) A Home; (3) Leisure; (4) Freedom in Using His Leisure—Must Arouse Interest in 
Work and Avoid Paternalism 


By CHARLES F. DINGMAN 
Engineer, Flynt Building & Construction Co., Palmer, Mass. 


\ AN-POWER ENGINEERING is a term suggested 
i VI in a most excellent article by Frances A. Kellor, 
Associate Managing Director of tne Inter-Racial Coun- 
cil, in Engineering News-Record, March 11, 1920, p. 
517. Miss Kellor points out that, as the greatest 
returns from the use of any other power are obtained 
by the application of engineering principles, the great- 
est returns from human labor will be obtained b: 
approaching its use as an engineering problem. 

Man-power cannot be separated from the man, so 
the problem of its most effective use is rendered vastly 
more complex than any other power engineering prob- 
lem and presents phases which seem to baffle all pos- 
sibility of solution in the light of present knowledge. 
Yet the crying need of the entire world for greater 
production of necessary commodities demands that man- 
power, as well as all other available forms of natural 
energy, shall be most efficiently and effectively used. 

For years we have been reading of the wonderful 
results achieved through efficiency work and scientific 
management, vet we are toid that in many lines of 
industry the actual unit production per man-hour is 
considerably less than it was before the war. Can it 
be true that all the studies—psychological, physiological, 
and otherwise—that have been made have failed to 
find the means of inducing the laborer to yield up his 
full productive power? 


Must KNOW WoORKER’S MENTAL ATTITUDE 


vefore we can discover those engineering principles 
whose application will enable us to secure the greatest 
return per unit of energy expended, it is necessary for 
us to know something of the worker’s attitude of mind 
toward his work and what will induce him to apply 
his labor-power most effectively. The one important 
fact that the average student of man-power engineer- 
ing fails to grasp is that the worker, as does every 
other human being, considers it his most important 
function to live and to enjoy himself and that his work 
is only a means to that end. The sooner employers 
and others divest themselves of the idea that a worker’s 
sole function is the production of commodities, the 
sooner will we have an end of the labor problem. 

Parenthetically. it may be well to observe that, 
although it does not always occupy the center of the 
stage as at present, the labor problem is always with 
us. Most of the time, however, the problem belongs 
to the worker and is a problem of finding how to dis- 
pose of his labor power so as to procure a living for 
himself and family. At present, the labor problem 
seems to belong to the employer and consists in first 
obtaining anl retaining a sufficient supply of the right 
kind of laborers and then in inducing those laborers 
to produce their full quota of product. The function 
of man-power engineering is primarily to solve the 
‘abor problem for the employer, though, as we shall see 
farther on, its correct solution will be equally as bene- 
ficial to the lavorer as to the employer. 


Before we can adopt the measures Which will resi): 
in the greatest productivity from each laborer, we mu 
find out what the worker expects to get when he se! 
his labor-power. In other words, why does the labore; 
work at all? Primarily, he works for food, clothi; 
and shelter for himself and family, but unless actuate: 
by a desire for something more than those rudimentay: 
needs he seldom develops a capacity for any great pro 
ductivity. It is the desire for something beyond 
something that lifts him above a mere animal existence. 
that inspires the laborer to put forth the supreme 
effort. And it is because capitalists, managers, we! 
fare workers and others have only vaguely sensed that 
idea in the past that we have such an acute production 
problem at present. 


Four THINGS EVERY LABORER WANTS 


What every laborer wants, and this applies to al! 
races and types, is: (1) A job that will return him a 
wage, properly adjusted to the cost of living. (2) 
A home. If he be married his ideas of a home wil] 
probably differ materially from those of a single man 
(3) Leisure. (4) Freedom to use that leisure accord- 
ing to the dictates of his own individual temperament. 
These wants are basic, but every nationality has its 
own particular group of wants which were developed as 
a result of their “old country” environment and, in 
addition, every individual has peculiar wants of his 
own. It is only by learning what those wants are 
and how to utilize them that we can secure the max- 
imum production from the laborer and I believe that 
we shall find that management has to date developed 
but a small fraction of the total productive power that 
the laborer will yield when he is approached in the 
proper manner. 

The purpose of man-power engiaeering is to deter- 
mine those conditions under which the laborer will 
sell and deliver the greatest amount of productive labor 
power for the given wage. Generally speaking, that 
set of conditions which permits the greatest play of 
individuality, arouses the greatest amount of interest 
in the work, best satisfies the actual human wants and 
yet avoids all paternalism, will also secure the greatest 
productivity. 

We often hear the statement made that the reason 
for the existence of the present labor problem is that 
the employer, because of the great increase in the size 
of the industrial unit, no longer finds it possible to 
become intimately acquainted with all of his employees 
but is separated from them by the managerial organi- 
zation. I do not believe this has any basis in fact. I 
have known strikes to occur in mills where the owner 
made it a part of his daily program to meet and talk 
with every worker in the plant. I have known employ- 
ers who were always at loggerheads with almost every 
man in their employ. If the employer is a good leader 
of men he can inspire the laborers with a desire to 
increase their output and show them how to do it; 
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vise he might better stay in the office. The men 

it half so keen about meeting the emplover each 

. they are to have the management recognize the 

hat they are human beings and to see that they 
‘reated accordingly. 

e laborers want homes. Unless men can find suit- 

‘omes within reasonable distance from their work, 

productive efficiency is bound to suffer. Different 

e and different nationalities have widely varying 

. as to how to furnish and how to keep a home, 

it may be considered axiomatic that people who 

a comparatively high standard of home life wili 

ess corresponding standards of workmanship and 

ductivity. 

One of the most effective measures for insuring 2 

maintained rate of productivity is to make sure 

that there is always a sufficiency of the proper kinds 

houses available in which the workers may make 

for themselves... There need be no taint of 

paternalism attached to an industrial housing program, 

even though it may not be possible to show a profit on 

the housing account or though it may be necessary to 

charge the loss on the housing account to production 

costs. The need of houses has become so great in many 

industrial communities that men have to travel long 

distances to their work and their productivity suffers 

accordingly. Beside this, the high rates of fare which 

they must pay in traveling back and forth make deep 

cuts into their wages and breed further dissatisfaction. 


homes 


LEISURE AND FREEDOM TO USE IT 

The workers want leisure. Physiologists and psychol- 
ogists are all agreed that functions are performed with 
greater intensity and efficiency when periods of activity 
are alternated with proper periods of rest. This means 
that the working day must be long enough to secure 
the maximum results and vet not so long that the 
accumulating fatigue reduces the hourly rate of pro- 
duction until a long day’s work produces less than a 
short day’s work. 

Stopping work at Saturday noon is becoming almost 
the universal practice in manufacturing establishments. 
This half holiday fills a need that no Sunday can fill 
because it gives the worker a chance to visit many places 
that would be closed on Sunday or to enjoy sports which 
might not be approved of on Sunday. Every reasonable 
opportunity which the worker has for forgetting his 
job helps increase the intensity with which he will 
attack it upon his return to work. 

The workers want freedum to use their leisure as 
they see fit. It is true that great good may be accom- 
plished by tactfully leading the laborer into making 
a better use of his leisure periods but when intrusive 
efforts are made to coerce him into liking the recrea- 
tions someone else has picked out, he is very like’y to 
assume an attitude of sullenness. 

In this connection there is another factor to be con- 
sidered. The provision of company club-rooms and 
other personally conducted recreations may be beneficial 
to an individual industry located in a small town by 
making the workers satisfied to stay in that place but, 
if that is all they accomplish, their effect upon industry 
in general may be decidedly negative since we are all 
agreed that the essential need at this time is not so 
much satisfaction as it is increased production. It js 
uite possible to carry this sort of welfare work to 
‘he point where the worker may become over-coddled, 





to his own personal injury, as wef as to that of the 
industry. 

Satisfied people, when the satisfaction comes as a 
result of things which are done for them rather than 
from things which they do for themselves, have a tend- 
encyv to interest in putting forth any 
amount of effort than is absolutely necessary. 


lose greater 


INTEREST IN WORK A FACTOR IN PRODUCTION 


There is another factor—want does not seem to be 
the proper term for it—that governs the productivity 
of all men, but it does not ordinarily come into. play 
in wage labor until the wants previously discussed have 


been fairly well satisfied. That factor is interest in 
the work. 
It is easily demonstrable that, where an actively 


sustained interest in the work exists, a person can and 
will perform tasks that would ordinarily be impossible. 
Interest will ward off fatigue and quiet dissatisfaction, 
yet to arouse interest in some of the monotonous tasks 
which form important parts of modern industry seems 
well nigh impossible. It is here that the real prob- 
lems of man-power engineering are to be found. 

Interest in the work is inspired in as many different 
ways as there are different employers and employees. 
Here I believe is the explanation for the failure of many 
apparently scientific attempts to increase production. 
The persons making these attempts have properly 
evaluated all of the mechanical factors, vet because 
they considered the laborers merely as so many units 
forming a group, instead of a number of highly differ- 
entiated individuals, they failed to get that interest. 

This is one of the reasons why comparatively high 
wages, bonuses, profit sharing, etc., do not always 
continue to produce big results, even though a_suffi- 
ciently high wage to properly support life is necessary 
to maintain any interest at all. This is why the reputed 
labor policy of Lenine is bound to fail. It is said 
that he insists upon absolute submission to the director 
of the industry and absolute concentration upon the 
work during working hours. Because he is operating 
with men who have had to submerge their individual- 
ities for so long, men who believe they have cast off 
the yoke of the oppressor and are now working for 
an industrial commonwealth, which is themselves, he 
may succeed for a time; but sooner or later he will have 
to change his policy and Jearn how to maintain interest. 
Lenine may keep the workers from doing anything 
but work during working hours, but he cannot make 
them take an interest in their work by merely command- 
ing it. 

This matter of sustained interest requires a careful 
study of the individual personality of every laborer 
and every executive in the plant. There are certain 
types of executives whose attitude quickly destroys 
interest; among them are those who maintain an air of 
superiority when in company with the workers, those 
who feel that they must be spoken to in a certain par- 
ticular manner, those who cannot exercise sufficient 
contro] over their emotions. There are other types who 
seem naturally to enthuse those who work with them. 
There are men for whom laborers will gladly leave other 
jobs and for whom they will work harder and for lower 
way than they will elsewhere. These are the men who 
never forget that the laborers are just as human as 
they are themselves. 














In studying how to arouse and sustain the interest 
of the laborer we must learn what his individual ambi- 
tions are and learn to tie the work which he is doing 
up to his ambitions. For instance, some men are inter- 
ested in security in their old age. Oid age pensions 
appeal to these men while they hold no interest at all 
to the strong individualist who is out to make a big 
success. 

Bonus payments and profit sharing have their par- 
ticular appeals to certain types of workers but tend 
to lose their effectiveness unless administered with 
the greatest fairness and unless means are used to 
show up the effect of the daily product upon the pay- 
ment which results therefrom. The most recent studies 
of profit-sharing schemes seem to show that, while they 
may produce highly satisfactory results as regards the 
men occupying positions of at least some authority, 
they generally fail to arouse any deep or sustained 
interest in the rank and file of employees in any large 
industry. On the other hand, bonus payments based 
upon either individual or group production and figured 
over comparatively short periods of time, preferably 
every day, show the worker just how his effort is 
affecting his income. Remarkable results have been 
achieved by this method, 


WORKERS AS PARTNERS IN INDUSTRY 


Perhaps the most enlightening information that has 
been published on this important subject of enlisting 
the worker’s interest is contained in a _ pamphlet 
entitled “Human Relations in Industry,” by R. B. Wolf, 
published by the Associated Industries of Massachu- 
setts. Mr. Wolf tells us of the remarkable change 
which was wrought in a pulp mill when the management 
took the workers into their confidence and showed each 
man just how his work affected the work of every other 
man in the plant and how it affected the total output 
of the plant. The next step was to arouse a friendly 
competition among the men; not to see who could pro- 
duce the greatest quantity, but to see who could produce 
the best quality of goods. As a result of these meas- 
ures he found the workmen taking the keenest sort of 
interest in their product and suggesting changes in 
plant and in methods that would enable them contin- 
ually to improve their product and increase their output. 
He tells us that they increased the vield of pulp from 
the wood by 17 per cent, ‘a highly commendable. per- 
formance from a conservation standpoint, and saved, 
in one year, $340,000 in raw materials. 

What Mr. Wolf accomplished was to put the workers 
in the position of associates with the management. 
He says nothing in his pamphlet about* “shop councils” 
or other species of formal shop democracy, but each 
workman was given a chance to exercise that creative 
ability which is one of the traits distinguishing men 
from animals. 

Here, then, seems to be the answer to the country’s 
greatest problem. The worker who sells his labor power 
must be given an opportunity to deliver it in the most 
effective manner and this can only be accomplished by 
providing him a means of self-expression in every task. 
This instinct for self-expression is possessed in a 
greater or less measure by every human being and 
to it the race owes practically. all of its development. 
Yet so little has its importance been appreciated that 
the great aim in organizing modern industry seems 
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to have been to arrange matters so that only a chose 
few should find opportunity for self-expression, Thos. 
who have failed to find that opportunity we have bee) 
pleased to consider as lazy, shiftless or lacking in amb: 
tion. Yet, who is there who cannot think of at least 
one instance of a man, who was building himself ; 
reputation for worth!essness, suddenly being thrust in: 
a position which called forth his powers and made 
man of him? 

It is the man who can get away from the idea o 
forcing the worker into dving things his own way, th: 
man who can lead the worker with the idea of “le: 
us do this,” who can induce the worker to put his ow 
self into the work, and can show him how the materiali 
zation of his ideals and the achievement of his ambitious 
will follow from it, that is the true man-power engi- 
neer. 





Turbine Case Blowout Repeated at 
Wachusett Power House 


Accident of 1919 Duplicated on Similar Water 
Wheel—Failure of Case Due to Water Ram 
from Shift in Governor Control 


N FEB. 17, 1919, the upper section of the cast-iron 

scroll case of turbine No. 2, one of four similar 
wheels in the hydro-electric power station of the Wachu- 
sett dam of the Metropolitan Water-Works of Boston, 
Mass., blew out, following the changing of the gover~ or 
from automatic to hand control. Repairs were made 
and order placed for revision of the governor system 
of all the units, but before the latter could be accom- 
plished a precisely similar accident occurred to turbine 
No. 4 on May 3, 1920. Some studies are still under way 
following the latter accident, but sufficient data have 
been made available by William E. Foss, director and 
chief engineer of the Water Division of the Metro- 
politian District Commission, to warrant a description 
of the two failures. 

The working floor of the Wachusett power house, just 
behind the Wachusett dam, is about 92 ft. below high 
water in the reservoir. The plant includes four 1,000- 
kw., 13,800-volt, alternating-current generators directly 
connected with horizontal-shaft hydraulic turbines 
which operate at a speed of 400 r.p.m., and two 60-kw., 
125-volt, direct-current exciter generators also operated 
by turbines. Each of. the main turbines is provided 
with a type Q Lombard governor arranged for automa- 
tic or hand operation as desired. The water-supply for 
each unit enters the gate chamber through ports in the 
upstream face of the dam and after passing the screen 
enters a vertical circular wall 7 ft. in diameter through 
two openings, each 6 ft. high and 23 ft. wide. From 
the bottom of the circular well the water flows through 
a horizontal cast-iron pipe 4 ft. in diameter for a dis- 
tance of 115 ft. to a point under the turbine and rises 
vertically 15 ft. to the base of the scroll case. Vales 
and gates are provided at the dam and at the base 
of the riser pipe. 

On Feb. 17, 1919, the machinery at the power station 
was started about 6:30 a.m. and had been running 
smoothly with exciter No. 2 and units Nos. 1, 2, and 4 
in operation for nearly an hour when the operator 
noticed that the oil feed pump of turbine No. 2 was not 
working properly, and with the helper proceeded to 
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the pump with the turbine running. Upon throw 
the pump belt, however, some trouble developed 
‘he operator went to the switchboard and threw the 
¥ the No. 2 unit. As he was returning the helper 
out the governor clutch to change from automatic 
id control and immediately a section of the upper 
f the scroll case, having an area of about 17! sq.- 
ew out as shown in the left hand of the accompany- 
two views. 
he water flowed out of the opening in the scroll case 
.y a head of 70 ft. and caused considerable damage 
the powerhouse and in the superintendent’s office, 
h was on a mezzanine floor off of the power room. 
operators managed to get to the top of the dam and 
hut off the flow by the main sluice gate within a half 
iz. 
rhe details of drying out the electrical apparatus 
ch had been flooded were somewhat involved, but the 
atisfactory performance of the machinery was achieved 
on after the accident. 

In the opinion of the engineers of the plant the break 
vas caused by the sudden closing of the wicket gates 

the turbine, which occurred while changing from 
overnor to hand control. Experiments made on one 
if the other turbines following the accident showed 
that the governor could be cut out without any tendency 
for the wicket gates to close for varying gate openings 
ip to five-eights of the full opening. At this point, 
however, the gates closed suddenly, with a resulting 
water ram. In one of the turbines, for instance, a 
water ram is shown of 5 to 10 lb. in connection with 
operation under governor control and of 60 lb. when 
the clutch is pulled with a wicket-gate opening of 63 
per cent. 

Examination of the broken casting showed that it 
was slightly less than the designed thickness, which was 
about |) in. at the center of the break. There were in- 
dications of internal strain of the casting at the hub 
or thick section formed by the guide vanes. A new 
casting was obtained for repairing turbine No. 2 with a 
thickness 20 per cent greater than that of the original 
design, and the guide vanes were cored to prevent in- 
ternal strains in cooling. For future contingencies con- 
sideration was «riven to the installation of air chambers, 
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of storage tanks, and of dash pots on the gate-closing 
mechanism, but for various reasons these were not 
adopted. However, the operators were instructed not 
to attempt to cut out the governors with the turbines 
in operation, and arrangements were made to change 
the hydraulic governors from the closed to the open 
system to insure greater reliability. In the closed sys- 
tem the oil used in operating the governor is entirely 
inclosed and gradually decomposes and breaks down, 
corroding the delicate parts of the mechanism and form- 
ing gritty precipitates which interfere with the satis- 
factory operation of the governor. In the open system 
the oil is pumped from and returned to an open sump 
tank provided with the necessary strainers. With this 
arrangement the oil remains in its original condition 
and the operation of the governor is thought to be 
more reliable, especially after a shutdown for repairs 
or for any other reason. The order for this revision 
has been placed, but the change had not been made prior 
to the second break which occurred on May 8 of. this 
year in turbine No. 4. 

At this time trouble developed with the governor when 
starting up in the morning and the assistant operator 
put the unit into service by hand control and blocked 
the gates. Later, when the head operator arrived, the 
governor was adjusted and preparations were made to 
shut down the unit and put it into service again under 
governor control. In. connection with this manceuver, 
the head operator slipped and fell against the governor 
stand and the break followed. This break was in prac- 
tically the same place on turbine No. 4 as the first break 
on turbine No, 2. The two views herewith show the 
similarity of the breaks. Neither of the operators re- 
member just how it happened as both were knocked 
down by the escaping water and received injuries which 
required hospital treatment. There is every reason to 
conclude, however, that the operators lost control of the 
gates and allowed them to close suddenly, although there 
is no indication of water ram pressure on the record- 
ing pressure gage chart. The damage resulting from 
the second accident was of about the same nature and 
extent as from the first accident, which cost about 
$8,000, and the work of repairing is being conducted 
along similar lines. 
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A System of Filing Drawings 
By NELSON HALL 
Detroit, Mich 

every drafting room there is the problem of filing 

drawings so they can be readily found when wanted. 
Many systems have been devised all of which have more 
or less merit. Some are better suited to one drafting 
room than another. For a particular shop the follow- 
ing system was devised and will be described so that 
any one interested can make the equipment necessary. 

Take two heavy paper clips a and b as shown in the 
sketch. The stiffer they are the better. Solder these to a 
rod c-d which is about *: in. in diameter and about 15 
in. long. At the middle of c-d solder hook e so the whole 
can be hung up conveniently. 

A wire stretched across the room or a cabinet makes 
an excellent place to hang packs of drawings in the above 
clips as shown. But drawings hung in the open have 





SCHEME FOR FILING BLUEPRINTS 


a tendency to curl and to gather more or less dirt, so 
when this system is used permanently a cabinet should 
be made on the plan of a wardrobe trunk or a clothing 
store fixture for holding suits cf clothes. A is a set 
of drawings held by hook C to slide on rod D. D is sup- 
ported by roller E in front and rollers G and H at the 
back. These rollers run on rod AK which in turn is sup- 
ported by L. Rod K is the full depth of the cabinet. 


Asphalt - ——_——— Brick ——-— Granite -—--— 


When a pack of drawings is to be selected the carrier / 
is drawn forward so the labels can be read. By keepin 
the drawings packed in a case they will stay straig} 
and remain clean. 

For the shop in mind the standard sheets were 18 
24 in. Larger drawings were 36 x 36 in. and 36 x 48 
These folded into 18 x 36 in. and 18 x 24 in., so all th. 
clips were made for sheets 18 in. wide. 

In developing an idea many drawings are made tha’ 
are only good for reference, but they must be kept « 
they mark the progress and are often useful in esta} 
lishing dates. It is convenient to have a clip for draw- 
ings as they become obsolete and another for the “live” 
or working drawings. In our practice of developing w: 
often label our clips in this manner. Mach. No. 10 
Obsolete; Mach. No. 10, Working; Mach. No. 10 Tools: 
Mach. No. 10 Patterns. These divisions meet our re- 
quirements very nicely. 

If a machine shop foreman wants some information 
we take down clip labeled “Working” and we have al] 
the drawings that pertain to the machine shop in book 
form so they can be leafed or scaled as shown in the 
drawing. Should a discussion arise in the pattern 
shop the draftsman takes clip labeled “Patterns” and 
goes to this pattern shop with all the information avail 
able to make his decision. 

Each shop and the work under development deter- 
mines how the classification of drawings should he 
carried out. Often machines are developed that have 
not enough drawings to fill one clip, while others have 
more tool drawings than can be held in one clip. The 
great advantage comes from having all the drawings 
together so they can be leaved, measured, taken out and 
replaced as often as needed with least possible trouble. 


x 


Paving Cost Comparisons 


N investigation by the Chicago Board of Local Im- 
provements of paving costs in other cities indicates 
that Chicago in 1919 paid from 8.2 to 50.8 per cent 
less for its paving than eight other large cities. 
Officials of the Board and the city council and repre- 
| sentatives from the county and city real estate boards 
and the Chicago Association of Commerce recently 
visited the cities in question to gain cost information 
which will be used in hearings before the Board, at 
which citizens may protest on paving programs. The 
prices for completed pavements found are given in the 
following table: 

All of the cities above mentioned, with the exception 
of Chicago, pay contractors in cash. Chicago pays in 
special assessment vouchers which are subject to 5 per 
cent discount.. This amounts to 2lc. per square yard on 
asphalt, 27c. on brick, 33c. on creosoted wood block and 
31c. on granite. 








-Creosoted Wood Block 


Cost per Per cent Inc Cost per Per cent Inc Cost per Per cent Inc Cost per Per cent Inc 

City Sq. Yd over Chicago Sq. Yd. over Chicago Sq. Yd. over Chicago Sq. Yd. over Chicago 
Chicago $4 15 $5.24 $5.98 $6.24 ‘ 
Detroit 5.10 22.9 : es ” 7 7 00 17.5 : 
Buffalo 5 14 23.8 ’ .. 
Boston 452 89 ‘ ‘ 6.89 io 4 
Borough of Manhattan, N. \ 5 51 32.7 8.53 42.6 : ‘ 
Pittsburgh 4 85 16.8 5.20 0.8 6.35 6.1 
Philadelphia 414+ 15. 2+ ° 7.29 21.9 7.04 12.8 
Baltimore 4 49 8.2 * * at : , 
Washington 6 26 50.8 . ° 


Phis is compared with Chicago Type “B” pavement costing $3.59 
* None laid in 1919 
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What Can a Community Afford To Rid 
Itself of Malaria? 


» a Paper by L. M, Fisher, Associate Sanitary Engi- 
r, U. 8. Public Health Service, Columbia, 8. C., 
in Public Health Reports, May 28, 1919. 


“iE amount that a community is justified in spend- 
T ing to prevent malaria, considered from an economic 
standpoint only, is determined by the returns obtainable 
for the community upon such expenditure. If all ma- 
laria losses are figured up for the year and capitalized, 
the result indicates an amount for which the community 
would be justified in bonding itself to effect permanent 
relief if a bond issue were necessary, or a cash expendi- 
ture if a bond issue would not have to be resorted to. 
From the result thus obtained a sum must be deducted 
the interest of which would pay for the maintenance 
charges on the permanent work. 

Thus, if the malarial losses were say $8,000 a year for 
the community, then figuring interest and sinking fund 
charges at 8 per cent, the losses capitalized would amount 
to $100,000. If maintenance of ditches, etc., would cost 
$2,400 a year this sum capitalized at 6 per cent would 
amount to $40,000. The community would therefore 
be justified in bonding itself for $60,000 or in raising 
and spending $60,000 in cash. Whatever additional 
value the community would place upon the comforts of 
being free from mosquitos, enjoying a good reputation 
as a healthful, energetic, enterprising town can be added 
to the sum of $60,000 above referred to. 

If the community had a population of 3,000 the per 
capita first cost would amount to $20, but if the re- 
sult sought, namely, the elimination of malaria, were 
accomplished the expenditure would undoubtedly be 
justified, although the per capita cost is high compared 
with costs in some places. 

Let us assume that: 

B equals the population in the community and 

C is the per capita first cost of malaria control 
work, then 

PC is the total cost of the work. Now if, 

I is the interest and sinking fund charges in per 
cent, then 

PCI is the total annual interest and sinking fund 
charge in dollars. If 

M is maintenance in per cent of first cost, then 

PCM is total annual maintenance charge, and 

PCI + PCM == total annual cost, interest and 
maintenance. If 

R is per cent of population infected, then 

PR is the number of infected persons in the com- 
munity. Now if 

V is the annual loss in dollars per person infected, 
then 

PRV is the total loss to the community before con- 
trol, and equals the average annual gain 
after complete control, and 

PRV — (PCI + PCM) is the total saving for the 
community = P |RV — C (J + M)] and 

[PRV — (PCI + PCM)] — P is the net average 
annual gain per capita = RV — C (J + M) 
and 

[PRV — (PCI + PCM)] ~ PC = annual divi- 
dend to community on first cost = RV — 
C— (1+ MM). Now if only partial control 
is effected and we let 
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16. F represent the percentage of control as 65, 85, 
$0 per cent, etc., then (12) will become 

1%... PRVF average annual gain under partial con- 
trol. This factor F' will appear in each of 
the equations following (12) and equation 
(15) will take the form, 

18. (RVF — C) — (1 + M) = 
community on first cost. 

From this equation it is evident that, the greater the 
infection the greater the dividend; the greater the an- 
nual loss per person infected the greater the dividend; 
the greater the percentage of control the greater the 
dividend; and the less the per capita first cost the 
greater the dividend. The per capita cost alone does 
not determine the wisdom of undertaking the work. 
It must be considered along with the other factors. 

By making a malarial survey, preparine an estimate 
of first cost and maintenance cost, est: .ating annual 
losses and probable degree of control and substituting 
for the factors in equation 18 an approximation of the 
dividend resulting from the control work can be effected. 
As illustrating that the dividend may be greater even 
though the per capita first cost is greater the following 
table is submitted: 


annual dividend to 


Town A Town B 
Assume 
Population infected, per cent 8: 
Losses per person infected, dollars 5 5 
Degree of control, per cent 
Cost per capita, dollars 
Result 
Dividend in per cent, from form- 


Illinois Asks Proof of Engineers’ Ability 

That greater weight should be given to the profes- 
sional attainments of applicants for registration as 
structural engineers in Illinois is the opinion of the 
committee of examiners under the Illinois law. On this 
ground the committee has recommended to the Director 
of Registration that submission of evidence of qualifi- 
cations should be required as part of the examination 
specified by law. This situation was stated by T. L. 
Condron, a member of the committee, in a paper on 
“State Registration of Engineers,” read before the 
Western Society of Engineers. 

The Illinois structural engineering act as revised in 
1919, provides for the examination of all applicants 
except those licensed or registered in another state or 
country where the requirements are equal to those of the 
Illinois law. This act says little about the scope of the 
examination, but does provide that the State Depart- 
ment of Registration and Education may adopt rules and 
regulations relating to the enforcement of the law. The 
examining board holds that ability to pass an examina- 
tion is not adequate proof of the fitness of applicants 
to receive certificates of registration. Its action in 
advocating evidence of work and experience is in line 
with the proposed uniform registration law recom- 
mended by the committee of the national Engineering 
Council. 

Illinois now has three registration laws, applying to 
structural engineers, architects and land surveyors. As 
the last applies only in Cook County, owing to popula- 
tion limitations, the State Department of Registration 
has declined to undertake ifs administration, and this 
has been assumed by the county authorities. 
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Graphical Records for Progress in 
Highway Surveys 


By JOHN E. FONTAINE 


Field Engineer, Morgan Engineering Co., Memphis, Tenn. 


N Engineering News-Record of Feb. 12, under the 

heading “Graph Records Progress of Road Survey 
Parties,” R. T. Brown describes an excellent system ct 
progress reports. The writer has used graphical re- 
ports for a number of years but has found that the 
plan of platting the curves in the office as a record for 
the chief engineer does not fully realize the possibili- 
ties of the graph. The object of recording the progress 
of surveys is, of course, to enable the proper officials 
to keep in touch with the work of the field men and 
to remedy any failure on their part to maintain the 
standard rate .. for them. Some pre-determined rate 
of speed is necessary for any intelligent criticism of 
a progress curve, and this is made the basis of the 
scheme for a progress curve used on a recent road lo- 
cation survey in Arkansas. 

The plan in brief is as follows: The field engineer 
is required to submit an estimate of the rate of 
progress to be attempted on the survey, and, if this 
meets with the approval of the chief engineer, .* be- 
comes the ideal rate of speed to be sought by the 
field parties. The field work then becomes a game in 
which all the field men have a part. Where two or 
more parties are engaged on the work competition 
may be stimulated by plotting separate curves for 
each party. The field engineer makes the game in- 
teresting by plotting the day’s work after supper and 
posting all concerned as to their success or failure in 
keeping up to the standard. 
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The writer has found this plan highly successful in 
keeping his party “on its toes” and the result has been 
a good rate of progress uncer adverse conditions. The 
charted progress on the gurvey referred to is shown. 
One transit and two level parties were employed on the 
work. Transit line was run, staked, offset on section 
lines, and referenced, profile was taken, bench marks 
set and check levels run, and all the lines were cross- 
sectioned across a 100-ft. strip. About 30 per cent of 
the line was in woods and the remainder was over 
existing roads. Bad weather caused a loss of more 
than the 25 per cent allowance which was included in 
the estimate. 
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Cost-Plus Contracts for Water-Works 
Construction 


By GrorGe W. FULLER 
Consulting Engineer, New York 
Extracts from paper read before American Water Vi 
Association, Montreal, June, 1920 


‘T°HE writer believes that water-works construct 

which reasonably can be deferred should not be c 
tracted for at present. In the case of many wate) 
works projects the existing works can with propriety 
patched and overhauled in a manner similar to that adopt 
by the individual who under present stress makes use of 0 
and patched clothes. But some water-works constructio; 
must go forward. Under these circumstances it is importar 
to discuss briefly the cost-plus form of contract with a vie 
to seeeing if the burden of uncertainty in some respect 
cannot be shifted from the contractor to the owner, to th. 
advantage of all concerned. In fact, if construction work 
is to go forward there are some projects where such step 
seem imperative. 

Advantages Claimed for Cost-Plus Contracts.—1. The 
work may be started at any time and is not dependent on the 
prior completion of the plans. 

2. The owner may radically increase or decrease the 
quantities during construction, with lump-sum fees subject 
to review. 

3. The owner may change the kind of construction dur- 
ing the progress of the work. 

4. The contractor will not try to skimp the job, as is 
often done after finding himself losing under lump-sum or 
unit-price contracts. 

5. There is less need of having accurate preliminary 
estimates. In unit-price contracts the preliminary estimate 
is often so approximate as to cause the contractor to gamble 
en some of the items, with resulting disappointment to the 
owner in the ultimate cost of the work. Such procedures 
sometimes cause an unfair result either to owner or con- 
tractor or both. 

6. Unit-price or lump-sum bids require a set of specifi- 
cation definitions which are not always clear and are some- 
times deficient and sometimes overlapping. Such ambigui 
ties may lead to arguments and variations in cost which 
result in claims and suits for extra work. 

7. Cost-plus contracts may save the owner the money 
which the contractor usually adds to his lump-sum or unit- 
price bid to cover the coniplete but actually infrequent en- 
forcement of material tests which cause him delay and ex- 
pense, or necessitate the carrying of a large stock, entailing 
interest charges, storage space, rehandling, ete. 

8. Cost-plus contracts do away with the substantial sums 
usualy added in lump-sum or unit-price contracts to cover 


the following uncertainties: (a) Weather. (b) Founda 
dations. (c) Changes and shortages in labor market. 
(d) Changes and shortages in material market. (e) De- 


layed deliveries of materials. 

%. For cost-plus work it is the contract and not the 
specifications which is the crux of the matter from both the 
owner’s and contractor’s viewpo:nt. The writing of the 
contract is more simple than the writing of the specifica- 
tions. 

10. Cost-plus contracts tenc to promote co-operation 
between the owner and the contractor. 

Disadvantages Claimed for Cost-Plus Contracts.— 
1. There is no way of determining the approximate cost 
in advance and this upsets budgets where definite appropri- 
ations have been made or are required. 

2. Competition, the key to efficiency, is killed. 

3. Greater opportunity is offered for favoritism on the 
part of the owner’s representative. 

4. Where the same contractor has several jobs, the lump- 
sum and unit-price contracts will get the good workmen 
and the cost-plus contract will get the drones and misfits. 

5. A large general contracior often takes a job on the 
cost-plus basis and sublets it to several smaller contractors 
on a lump-sum or unit-price basis. In making the sub- 
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rs complete the work on the latter basis the gen- 
ractor often treats them unfairly while he himself 
receiving a substantial profit for doing little or 


ould work be started before plans are completed, 
errors mays have to be straightened out in cases 
ompetent engineers would avoid them if given an 
nity to get out a complete sets of plans and accu- 
timates of quantities. 
engineers are tempted to be less thorough in their 
vhen they know that there will be no comeback at 
mn account of extras resulting from their failure 
ve plans and specifications complete when needed. 
cost-plus contracts it may simply be a matter of 
ting an error or supplying a deficiency when discovered, 
» cost is there just the same, although it may not 
as an “extra.” 
Engineers or other representat:ves of the owner 
do an immense emount of accounting and clerical 
in checking payrolls, material bills, etce., and expend 
time and energy in expediting the delivery of 

materials. 

9, A premium may bc put on extravagances and waste 
by g ving unscrupulous ccntractors and engineers a chance 
to take advantage of the owner. 

10. The contractor niay procrastinate in securing if not 
refuse to secure adequate tools and equipment as to type 
and number. 

11. A combination of the above disadvantages, although 
no one by itself may be sufficiently pronounced to permit the 
owner successfully to obtain relief, may cause grief for the 
owner, unless protected by a maximum fee to the contrac- 
tor, and by the assured adequacy of the latter’s organiza- 
tion and equipment. 

Contract Adjusted to Varying Labor Prices.—Mr. Morris 
R. Sherrerd, chief engineer of the North Jersey District 
Water-Supply Commission, in a recent [proposed] contract 
for the construction of the Wanaque dam provided for an 
adjustment of certain labor costs after the year 1920, if 
such costs were 10 per cent above or below normal 1920 
prices. This places the burden of changes in material costs 
on the contractor, but causes the owners to share with the 
contractor unusual changes in labor costs. The advantage 
of this type of contract as to labor over cost-plus agree- 
ments lies in the fact that the contractor is compelled to 
exercise the same careful supervision and that there is 
the same necessity for economical construction methods as 
is required on lump-sum and unit-price agreements, but he 
is not obliged to shoulder all responsibility for unexpected 
price changes. 

In the Wanaque dam contract, labor is a controlling item, 
but on ordinary construction work, particularly on com- 
paratively small jobs, and where the value of labor and 
material are more nearly equal, there would be less advan- 
tage in it. To be more generally applicable the adjustment 
in prices should, if possible, include material as well as 
labor, and furthermore the length of time between succes- 
sive adjustments should also be made to conform to the 
sze of the contract and to the probable duration of con- 
struction. 

The adjustment of prices is more difficult in the case of 
materials than for labor, because of the greater number of 
materials and also because of the variety of materials which 
might satisfy any particular specification. On th's account 
the furnishing of the principal materials to the general 
contractor through separate contracts made by the owner 
may be advantageous in that the risk would be more widely 
distributed and the adjustment of prices nade somewhat 
more simple and definite. \ 

At a time when transportation facilities are abnormally 
inadequate the assumption by the owner of the responsibility 
of furnishing materials cannot eliminate wholly the troubles 
‘rising from the enforced intermittent use of the contrac- 
tor’s laborers. 

Summary and Conclusions. — Pre-war construction con- 
tracts were for the most part, and rightiy so, agreements 
n a lump-sum or a unit-price basis. Cost-plus contracts 


were used only on certain large work done for private cor 
porations or as a part of other types of agreements. 

2. During the war the United States Government con 
struction and much other work was done on a cost-plus 
basis. Where proposals on a lump-sum or unit-price basis 
were obtained, the prices were intended to be sufficiently 
high to insure against loss due to constantly changing prices 
and the scarcity of labor and material, 

3. Since the war, the procedure has been somewhat un 
settled, with an effort to do away with some of the dis 
advantages of cost-plus form and to combine so far as pos- 
sible the good qualities of both types of contracts. 

4. The unit-price contract, under normal stable market 
and transportation conditions, is the most satisfactory. The 
lump-sum contract is principally advantageous in that 
the final cost is definitely known at the outset. 

5. Cost-plus contracts, with proper provision for account- 
ing and supervision, may be satisfactory where conditions 
are not definitely known and in the case of private corpora- 
tions where well qual-tied contractors may be selected to 
work under adequate supervision. Under war conditions 
cost-plus contracts were necessary and even no‘v they have 
many advantages. 

6. Construction work for private corporations may be 
successfully carried out with proper safeguards under any 
of the discussed forms of contract. For general construc- 
tion work under municipal control the nearer a contract 
approaches the well-established lump-sum or un't-price con 
tracts, if indeed any departure from such contracts is legal. 
the more satisfactory will be the results secured. 

7. Until such time, however, as the material and labor 
markets are better established, contracts should in fair- 
ness place the burden of uncertainty on the owner and not 
on the contractor. This may be done as follows: (a) For 
much munic pal work a form of contract may be adopted 
along the lines proposed by Mr. Sherrerd, and modified as 
suggested as to labor and material adjustments at proper 
intervals. (b) For municipal or other work contracts may 
provide for the furnishing by the contractor of such labor 
and materials as are reasonably stable, with adjustment 
for changes in the labor market, and with materials of 
unstable pr'ce furnished by the owner through separate 
contracts. 

8. Construction work not absolutely necessary should be 
deferred, and materials and labor should be diverted so far 
as possible to work which is absolutely necessary. 

9. So far as possible necessary improvements should be 
made repairing or enlarging present works, and new works 
should be confined for the present to immediate needs. 


Government Standardization in the 
Building Field 


If standard specifications could be prepared and agreed 
upon in a much larger number of cases than has yet been 
done, it would greatly facilitate the work of architects and 
builders. And if building methods and the requirements of 
city building codes could be thoroughly studied and rev:sed 
this also would aid in reducing buildinz costs. It seems 
probable that hundreds of millions of dollars could be saved 
within a few years if a comprehensive and intelligent study 
were made of all phases of building including fire prevention 
and the plumbing, heating, lighting, and hardware equip- 
ment of buildings. It would also reduce the cost of repairs 
and maintenance of these buildings; partly because deter- 
ioration would be slower and failures would be less frequent, 
and partly because repairs would be easier and cheaper to 
make. The government would do only a portion of this 
work of research and standardization, as many engineering 
societies, industrial organizations and manufacturers would 
co-operate. But the government should take the lead, and 
do an important part of the research work, and nothing 
which the government could do would be more useful and 
constructive or would be more appreciated by the building 
industries and the public.—From an address by E. B. Rosa, 
chief physicist, Buresu of Standards, on “The Economic 
Importance of the Scientific Work of the Government.” 
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Mountain Lake Siphoned Down To 
Connect Tunnel Outlet 


By ¥, T. 


Irrigation 


CROWE 


Manager Flathead Project, St. Ignatius, Mont. 


 Nesiponinbde of storage possibilities on the Flathead 
Irrigation Projects, U. S. Reclamation Service, 
Montana, showed that the creek leading from St. Mary’s 
Lake (renamed Tabor reservoir) was so located and had 
so rapid a fall that by driving a tunnel 1,750 ft. long 
with its outlet in the bed of the creek the lake could be 
tapped at a point 76 ft. below the normal water sur- 
By placing control gates in this tunnel a storage 
12 -ft. capacity could be secured—one 


lace. 
2,500 acre 
of eight reservoirs on the project. 

Two construction problems were apparent: (1) How 
meet the danger of encountering such a flow of 
water in the heading of the tunnel as it approached the 
lake, with its water surface 76 ft. above the tunnel, 
that further tunneling would be impossiole; and (2) 
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tion of these two siphons it was proposed to oy 
the lake approximately 26 ft. While this was }, 
done the tunnel was to be carried forward unt 
reached a point immediately below the new shore 
26 ft. below the normal water surface. Then anot} 
shaft was to be sunk at this point to connect 1 
the tunnel. With this accomplished, and the sipho) 
changed to the new shaft, the lake would be lower 
an additional 26 ft. The tunnel would then be « 
vanced and a third shaft sunk, the siphons reinstal|; 
and the water lowered to a point about 8 ft. above ¢} 
top of the tunnel. At this point a heavy shot wou 
be placed in the heading, of sufficient strength to blo 
an opening to the lake bottom and permit the wate 
of the lake to flow directly through the tunnel. 
Tunneling was started in September, ,1916, and pri 
gressed favorably until reaching a point approximate} 
500 ft. from the outlet portal, where a body of quick 
sand approximately 50 ft. through and dischargin, 
about 2 sec.-ft. of water was encountered. The head 
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Sections 
what method of breaking the tunnel through into the 
lake should be used? 

Test pits and borings indicated that the lake bed 
was covered with a coating of blue clay and that 
the tunneling, up to a point about 50 ft. from where 
it entered the lake, would be through a glacial moraine 
of sand, gravel and cobble roc! Stream gagings on 
the outlet creek indicated a flow of from 12 to 150 
sec.-ft., the large flow occuring during May, June and 
July when the deep snow in the mountains was melting. 

The construction plan decided upon was to start 
tunneling at the outlet portal and, if successful, to 
proceed to a point immediately below the shore of the 
lake at the high-water line, and to sink a shaft at 
connect with the tunnel. The next step 


Tunnel! 


this point te 


planned was to place two 24-in. riveted steel siphons, 
one leg extending out into the lake to a depth of 26 
ft.. and the other leg down the shaft to the tunnel, 
having valve control on the lower end. 


By the opera- 
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TUNNEL, FLATHEAD 


To connect the outlet tunnel with the inlet at the lake bottom 
draw this natural lake down 76 ft. the outlet tunnel was ca 
ried from its lower end to a point beneath the shore line, 
shaft sunk, and the water siphoned off to depth 26 ft Thi 
, Process was twice repeated: until the water was only & ft. abov: 
the top of the tunnel, when a hole was blown through from tt 

tunnel heading to the lake bottom 


“as 


ing was immediately breast-boarded and an attempt 
made to push ahead one board at a time. However, 
the pressure was so great and the sand so liquid 
that the later would squirt through any small hole 
in the heading so rapidly that it was found impossible 
to use any ordinary methods. Pipes were driven 
in in an effort to carry off the water and render the 
sand more stable. This was of no avail. The pipe 
clogged and became useless. 

As a last resort, the heading was driven full of 
4- to 6-in. jack-pine poles, about 14 ft. long. This 
permitted the water to run out between the poles but 
retarded the sand flow. By driving these ahead as 
the tunneling advanced and sheeting up absolutely tight 
and placing heavy timbers under the mud sills the 
tunnel was driven through the quicksand to the gravel 
formation which continued until the blue clay was 
reached under the lake. 

Upon reaching the lake shore the tunnel was lined 
with concrete and siphons installed and placed in oper- 
ation. 

It was anticipated that perhaps some difficulty would 
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DOUBLE SIPHON LOWERING LAKE LEVEL 


be encountered in priming the siphons when the lift 
was high but this was not the case. With a 23-in. 
Pemberthy injector attached to a 20-h.p. boiler carry- 
ing 100 lb. steam pressure, it could be primed in seven 
minutes. The two siphons had a combined maximum 
flow of 125 sec.-ft. 

The general construction scheme of unwatering the 
lake was followed as outlined with no serious difficulty, 
the lake being lowered in 150 days. 

The high-pressure cylinder gates designed for this 
outlet by J. M. Gaylord and J. L. Savage, of the 
Denver office of the U. S. Reclamation Service, are 
tight and work with ease, having no serious vibration 
or rotating tendency, as is sometimes encountered with 
this type of gate. 

The work was done under the supervision of the 
writer, assisted by F. F. Smith, resident engineer, and 
T. S. Martin, general foreman. 


Economies in Car Repair Shop Design 


OSSIBILITIES of great economy in the work of rail- 

way car repair shops by introducing mechanical 
handling equipment, in order to reduce manual labor, 
were suggested in a report and discussion on repair 
shop layouts at the annual meeting of the mechanical 
section of the American Railroad Association. The 
expensive results of a tendency to try and get along 
with present facilities were pointed out by C. E. Fuller, 
Union Pacific R.R., who said that economy lies in im- 
mediate action to secure adequate facilities for handling 
work and materials. In his opinion, the cost of work 
done by hand labor at present wages is not sufficiently 
realized, 

Traveling cranes and gantry cranes will handle ma- 
terial and lift cars, thus reducing trucking and the 
slow and costly work of jacking cars by hand. With 
hand trucking, several men are likely to walk with the 
truck to help in unloading, although one or two men 
do the pulling, A tractor and truck service would effect 
a great saving’ in time and labor cost. Paving the 
standard gage material tracks, which alternate with 
the repair tracks in shops-and yards, was recommended 
by the report in order to form roadways for tractor 
haulage. 

The design of the repair shops will depend largely 
upon the crane equipment and the report recommends 
that the design should be handled jointly by the engi- 
neering and car departments. Whether car repair work 


shculd be done in shops or under sheds or in the open 


yard depends largely upon climatic conditions. 
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It was 
pointed out by F. F. Gains (Railway Board of Ad- 
justment) that even in the south the winter tempera- 
ture is relatively low and men can work better in a 
closed shop properly heated. An indirect heating system 
can be utilized to supply cool air in summer. Men who 
have to work without shelter from snow, rain, wind and 
hot sun produce little effective work. Even a closed shop 
should be heated in winter so that the men can work in 
comfort. Plans for a plant with closed shops for turn- 
ing out 100 cars daily were submitted, the plant to be 
built in units for 25 cars each. With 25 car spots or 
repair points, the output will be four and eight cars 
daily for heavy and medium repairs respectively; for 
light repairs, 50 spots can turn out 50 cars per 8-hour 
day. 


More Tests on Concrete Elasticity 


_ YEAR at the American Society for Testing 
Materials meeting Stanton Walker presented a long 
peper on the modulus of elasticity of concrete as revealed 
in a great number of tests. Before the recent meeting 
a paper giving some further information on concrete 
elasticity was read by G. M. Williams of the United 
States Bureau of Standards, under the title of “Some 
Determinations of the Stress Deformation Relations 
for Concrete Under Repeated and Continuous Loading.” 
Special attention in the tests was paid to the question 
of wetness or dryness in concrete. The conclusions are 
as follows: 


1. The true stress deformation relations for concrete 
under loads ev 1 exceeding designing loads and loads 
applied in practice and up to 50 or 75 per cent of the ulti- 
mate strength may be represented by a straight line. 


2. For a few specimens, composed of lean mix or very 
wet consistency concrete just removed from damp sand 
storage, it was found that the increment of deformation 
per increment of load for the first application of load only 
could be represented by an equation of the exponential type, 
but second and additional applications of loads resulted in 
a straight-line relation. 

3. For ordinary working loads and up to 50 to 70 per 
cent of the ultimate strength of the concrete, 95 per cent 
of the value for modulus of elasticity obtained by dividing 
the unit stress by the unit deformation for that load will 
represent the true modulus with, sufficient accuracy. 


4. The modulus of elasticity for normal concretes is. the 
same for any given material in either the wet or dry 
condition. 

5. The modulus of elasticity is apparently increased 
slightly for repeated or long continued single applications 
of loads. The modulus of elasticity of concrete in a struc- 
ture subjected to loads within design limits is probably 
slightly greater than the value found from tests of cylin- 
drical specimens of the same concrete, The stress-deforma- 
tion relation under such conditions can be represented by a 
straight line. 

6. With any given cement and grading of aggregate of 
the same maximum size, and for any given proportion of 
cement to aggregate, the ratio of: modulus of elasticity to 
compressive strength of concrete is fairly constant regard- 
less of consistency or flowability. ; 

Stanton Walker, of the Structural Materials Research 
Laboratory Chicago, disagreed with the conclusion. that 
the stress-deformation curve of concrete is linear be 
low the elastic limit and defended the curvilinear rela 
tion as observed in the tests reported in the paper noted 
above. He further observed that he could find nothing 
in the tests to justify conclusion No. 3 noted above. 
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Surface Area Measured by Maximum 
Bulking of Sana 


Tests Establish Value of Readily Obtained 
Factor for Use in Proportioning 
Concrete Mixtures 


N ONE of the several recent theories of rational 

concrete proportioning use is made of the surface 
area of the aggregate as a basis of cement measurement, 
Hithert» this area has been determined by a combina- 
tion of mechanical analysis with a rather laborious 
grain counting. In a long series:of tests in the labora- 
tory of the Hydro-Electric Power Commission of On- 
tario it has been found that this area appears to be a 
function of the volume bulking of the sand under water 
additions, and this bulking is suggested as a ready 
measure of the surface areas of aggregates for use in 
proportioning concrete. The subject is discussed by 
Roderick B. Young and .W. D. Walcott of the Hydro- 
Electric Power Commission in a paper before the recent 
meeting of the American Society for Testing Materials. 
An abstract of the paper follows: 

When a sand increases in volume because of an increase 
in its moisture content, it may be said to “bulk.” Bulking 
isexpressed quantitatively as a percentage or ratio. “Sand” 
is used in its commonly accepted sense: namely, a fine ag- 


gregate derived from a nat- Percentage Increase in Volume 
ural source all of which will oie A. ee ee 


0 





pass, when dry, a screen ? 

having circular openings 4 g 5 
in. in diameter. “Silt” as 7 om 
here used means that very Z 

fine material in a sand <°® 
which will pass a No. 150 4§ 

sieve. Mechanical analyses 9% 

were made of each sand 4% 

from carefully prepared és 
samples taken by the meth- 

od of quartering. The f 


2 


sieves used were a perfora- 
ted plate having }-in.- dia- 
meter openings and Tyler's 
Nos. 6, 10, 20, 35, 65, and 
150. Grain counts were carried out on each size of sepa- 
ition for a representative sand from each locality and from 
these counts and the specific gravity, the surface area 
was obtained using the formula 


FIG. 1. RELATION BETWEEN 
MOISTURE CONTENT AND 
BULKING IN SAND 


A= 2614/5 re) 


where A = surface area in square feet per 100 Ib, S = 
specific gravity of the sand, and n = number of grains per 
gram in any size of separation. 

The increase in volume resulting from additions of mois- 
ture was obtained indirectly by determining the weight 
per cubic foot of the material first dry and then moist. 
Both § and }-cu.-ft.-capacity cubical measures were used 
at different times. The measure was filled by means of 
a cylindrical shell, open at both ends. This was placed in 
the measure, filled with the sand under test and slowly 
withdrawn. The capacity of the cylinder being slightly 
greater than that of the measure, an excess of material 
remained in the latter when the cylinder was removed. 
This excess was struck off with a straight edge. Several 
determinations were made on each sand and the results 
averaged. It was found that the method gave concordant 
results. 

To obtain sands of different degrees of moisture a pre- 
determined amount of water was added to the dry sand and 
thoroughly worked into it by kneading. 

Knowing the weight per cubic foot of the sand both dry 











or 
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and moist, the percentage increase in volume due to t! 
added moisture was calculated from: 


pm Maen = Ws x10 (2 


where P = per cent increase in volume, r = ratio of wat: 
added to weight of dry material, W: = weight per cub 
foot of dry material, and W, = weight per cubic foot 
moist materiai, 

Fig, 1 shows the percentage increase in volume obtaine 
in this manner for three sands: a fine, 2 medium and » 
coarse. The mechanical analyses of the same sands ar 
shown in Fig. 2. These curves are representative. 
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FIG. 2. MECHANICAL ANALYSES SHOWING RANGE OF 
SAND USED IN INVESTIGATION 


A study of these tests revealed the interesting fact that 
the maximum percentage increase in volume, or bulking, is 
related to surface area. When plotted against surface area 
the points fall approximately on a straight line (Fig. 3). 
Thesequation of this straight line is 

A = 40.6 x + 180 (3) 
in which A = surface area in square feet per 100 Tb. and 
2% = maximum increase in volume in per cent 

It may seem odd that the relation between bulking and 
surface area is independent of the percentage of water used 
to cause it. This would not be sc were it not for the vary- 
ing silt contents of the sands. Fig. 4 shows a relation be- 
tween bulking and surface area for one, two and three per 
cent additions of water. However, to show this relation- 
ship it was necessary to plot only results from sands hav- 
ing approximately equal silt content. Other sands of dif- 
ferent silt content would not conform to these curves. 

Any silt contained in a sand will commence to absorb 
moisture as soon as water is added. This absorbed water 
takes little or no part in the &5 
bulking phenomenon. It is 
the moisture in excess of 
that absorbed by the silt 
that causes changes in 
volume. Sands of equal sur- 
face area but containing dif- 
ferent percentages of silt 
will bulk differently for the 
same percentage of addi- 
tions of water up to nearly 
the point of maximum bulk- 
ing. At that point the var- 
iable effect of different silt 
contents is compensated for. 

Experiments were also 
carried out upon sands hav- 
ing particles of uniform 5 
size. These sands were all Surface Area, Sq, Ft per 100 Lb" (A) 
prepared from one materia! pq 3 RELATION BETWEEN 
by sieving i° into its dif- s~RFACE AREA AND MAXI- 
ferent sizes. Volume-mois- MUM BULKING FOR 
ture studies were then made GRADED SANDS 
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These experiments also showed maximum 
1e to be related to surface area. But it was found 
this relation did not follow the same law as with 
| aggregates. It was found that sands coarser than 
nassing the No. 6 sieve did not increase in volume with 

tions of moisture. It is thought that the reason for 
that the weight of the particles of these large sizes 
Sicient to overcome the separating effect of the film of 
surrounding the moistened particle. This explana- 
has not as yet been i 

i out experimentally. 
few experiments were ‘ 
» with mixtures of sand €‘ 
vravel. Only one sand 56 
{ one gravel were used (2% 
these were mixed in 
ferent proportions. Here 
» a relation between 
uking and surface area 
is found. Successive addi- 
ms of gravel decreased 
the percentage of maximum 

bulking in the same ratioas 6 

it decreased the surface €£ 

area. Fig. 5 illustrates the £ 

results of these few tests. 5 

it is at once apparent that = +| 

if the laws here indicated | 


each size. 


crease 





are general, the maximum 
bulking of sand or of a 
sand-gravel mixture could 


ceili — — = 
) X CU Cav 
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Surface Area, Sa. Ft per 100 Lb 


xt FIG. 4. RELATION BETWEEN 
be determined if its surface sURFACKE AREA AND BULK- 
area was known; conversely ING FOR DIFFERENT MOIS- 
its surface area could be TURE CONTENT 


determined if its percentage 
of maximum bulking was known. It is evident, however, by 
the behavior of “one-size” materials that these relationships 
are not perfectly general since the large-size particles take 
no part in the bulking phenomenon. 

An experimental study of the limitations within which 
the conclusions hold have shown that the following is ap- 
prox mately true: 

1, Extremely coarse sands, sands in which over 60 per 
cent by weight will not pass the No. 10 sieve, give results 
higher than those obtained by mechanical analysis. Sands 
of these characteristics usually have surface areas less than 
1,000 sq.ft. per 100 lb. Yhey wiil usually be detected im- 
mediately by an experienced observer. 

2. Extremely fine sands, sands in which 50 per cent 
passes the No. 65 seve, give results lower than those ob- 
tained by mechanical analysis. The sands are really “one- 
size” materials and usually contain a high percentage of 
silt. They have surface areas in excess of 2,000 sq.ft. per 
100 lb. As in the case of the coarse sands they can usually 
be detected by examination 
Silt, when present in excess 
of seven or eight per cent, 
affects the accuracy of the 
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results to some extent. For | 

percentages lower’ than A ay 

this, the effect of the silt is | teoxeane 
compensated for by the 20 Pt") 60% Sand 
adoption of the point of seenenf 
maximum bulking. Most S 


sands acceptable for con- 
creting purposes fall within 
the limits stated. This being 
so, the relationship between 
bulking and surface areas 
has two very valuable ap- 
plications in the science of 
concrete proportioning: 

1. Knowing the surface OL 
area and the moisture con- 
tent the changes in volume 


Maximum Percentaae Increase in Volume (x) 
os ; . 





9 40~Cti<‘iCC 
Surface Area, Sq. Ft. per 100 Lb. (A) 


FIG. 5. SURFACE AREA— 


in the aggregate can be de- BULKING RELATION FOR 
termined and proportions MIXTURE OF .SAND AND 
corrected accordingly. GRAVEL 





2. Knowing the maximum increase in volume of a sand 
due to contained moisture, the surface area of that sand is 
at once obtainable. 

While the first of these is important, it is not the subject 
of this paper and will not be elaborated upon. The second 
will be taken up at some length. 

A method of obtaining the surface area of an aggregate 
which is beth simple and rapid can be based on this rela- 
tionship between the maximum bulking and surface area. 

The weight per cubic foot of the sand to be tested is first 
determined dry and again after the addition of different 
percentages of moisture. The additions found to be best are 
four, five and six per cent of the dry weight of the aggre- 
gate; the maximum bulking usually occurr ng in this range, 
except for coarse sands free from silt when it may occur at 
as low as three per cent. The weight per cubic foot with the 
lowest percentage of moisture is first cbtained; the last 
two percentages of moisture are then obtained by adding 
in each case the necessary extra water. The loss of mois- 
ture by this precedure has been found to be negligible. 
Applying successively Eqs. 2 and 3 to these results gives 
the surface area per 100 lb. 

The equipment required is simple. That used by the 
writers consisted cf a 4-cu.-ft. capacity cubical measure, 
a j-in. sieve to separate the fine and coarse aggregates, a 
small platform scale, and minor incidentals such as scoop, 
straight edge, glass graduate, etc. This apparatus may be 
varied somewhat to suit circumstances or the whims of the 
user without affecting the results. 

Compared with the combined mechanical analysis and 
surface area calculations, the method is the acme of sim- 
plicity. It is rapid, inexpensive, requires a minimum of 
equipment and skill to carry out, and can be made to give 
accurate results. 

The accompanying table shows results obtained by both 
methods. Here are tabulated ccncrete sands having, as is 
evident from their surface areas, a wide variation in grad- 
ing. The max-mum difference between their surface areas 
as determined by sieve analysis and grain counts and 
as determined by the bulking test is approximately 3.7 per 


COMPARISON OF KESULTS OBTAINED BY MECHANICAL ANALYSES 








AND BULKING METHODS OF DETERMINING SURFACE AREA OF 
SANDS 
Surface Area 
Sq.Ft Difference 
6 g g = < 
- & 4 Eg + e 
z * 3s 92 §& . 
= 5 = a > © 
L LR e “ t =~ 
106-1 Niagara Falls, Cnt 33.1 4, 1,524 9 + 0 59 
106-2 Niagara Falls, Ont ae CS 1,460 34 —~ 2 28 
106-5 Niagara Falls, Ont ur | OU, 1,508 +54 + 371 
118 Buffalo, N. Y. 18 0 911 34 — 3 60 
128 Nipigon, Ont 21.7 1,054 1,062 8 + 0.75 
130 High Valls, Ont.. 38.1 1,734 1,727 —7 - 0 40 
171 High Falls, Ont 38.5 1,777 1,734 — 43 — 2.42 
136 Nipigon, Ont..... ae: — 6 — 0 48 
137 Nipigon, Ont... . 29.2 1,324 1,366 +42 + 3.17 
141 Nipigon, Ont. 33.6 1,500 1,545 +45 + 3 00 
143 Nipigon, Ont i 40.7 1,805 1,820 +25 + 1.39 
149 Niagara Falls, Ont. 31.9 1,436 1,476 +40 + 2.79 
150 Niagara Falls, Ont.. 27.4 1,256 1,292 +36 + 2 86 
154 Niagara J alls, Ont. 26.7 1,299 1,264 35 - 2.70 
155 Niagata Falls, Ont.. 36.1 1,631 1,647 +16 + 0.98 
159 Niagara Falls, Ont. 29.3 1,368 =1,370 + 2 + 014 
161 Nipigon, Ont ; at.a v,a00 4,205 12 + 094 
178 I'avelock, Ont. 33.5 8.513 1,54 +27 + 1.78 
183 York, Ont 27.3 1,304 = 1,289 —I5 — 1.15 
184 York, Ont 49.7 2,264 2,200 — 4 — 0.17 
En i 0e a oh ceri anee se otek. edenven ts steal 1.765 
Coarse Sands 
106-L1! Crushed Rock.... 21.6 717, 1,057 + 340 +47.40 
107 Niagara Falls, Ont.. 28.2 1,145 1,325 + 180 +15.72 
129 Nipigon, Ont. 24.6 1,003 1,179 + 176 +17.55 
151 Niagara Falls, Ont.. 23.3 866 1,126 + 260 +30.07 
Fine Sands 
106-4 Niagara Falls, Ont.. 40.6 2.079 1,828 — 251 —1I2.05 
134 Nipigon, Ont.. 40.2 2/420 1,812 608 —25 12 
144 Nipigon, Ont 41.3 2,446 1,857 589 —24.05 
157 Niagara Falls, Ont 37.9 2,888 1,719 1,169 40 04 
cent while the average difference is only 1.77 per cent. Th’s 


degree of accuracy is within the probable error of the sieve- 
analysis method. 
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The bulking test does not agree with the standard method 
for obtaining surface area with very coarse sands, very fine 
sands or with sands high in silt. This has already been 
touched upon. The table shows a number of such sands and 
the results obtained using both methods. It is thought by the 
authors to be extremely likely that the surface area deter- 
mined by the bulking test may be a better measure of the 
concrete-making properties of the sand than the values ob- 
tained from the sieve analysis. 

The bulking method has one weak point and that lies in 
its basic test—the one for the weight per cubic foot. This 
test is more subject to the personal equation of the operator 
than is the sieve analysis. It is believed that the rodding 
method of determining the weight per cubic foot—the 
method the Society is now considering for adoption as 
standard—would to a large extent overcome this drawback. 
Before the rodding test could be used it would be neces- 
sary to establish the proper equations linking surface area 
and maximum buiking; the equations given in this paper 
only hold for the methods described. 

The presence of mica in a sand introduces an interesting 
problem. Any considerable quantity alters the specific 
gravity of the material (the number of grains per gram) 
and hence the unit areas for the different sizes of separa- 
tion. These unit areas w:ll depend to some extent on the 
quantity of mica present so that surface areas calculated 
from them do not give values comparable to similarly 
graded sands free from mica. The bulking test has been 
found to give the better value in such cases. 

In conclusion, we should like to point out that the tests 
here presented seem to bear out the contentions of Edwards 
and ourselves that surface area must be taken into account 
in any methed of proportioning concrete mixtures. It is the 
opinion of the authors that this bulking of particles occurs 
in concrete mixtures and that a study of the bulking phe- 
nomenon in concrete and its relation to grading of the 
aggregates as measured by their surface area will throw 
much light on some of our present difficulties in determining 
a satisfactory method of proportioning concrete. 


Automatic Sewer Cleaning Outfit 

Large sewers in Salt Lake City are cleaned by the 
machine shown in the photograph below. It is built of 
structural shapes and has wheels which keep the scoop 
from contact with the bottom of the sewer. Ropes are 
attached to both ends of the machine for recovery in 
case of any unusual obstruction. Ordinarily the sew- 
age will carry the machine through from one manhole 
to the next without any pull on the rope. 





SEWER CLEANING SCOOP 1S PUSHED BY THE SEWAGE 


The Salt Lake Sewer Department has three of these 
scrapers—for sewers ranging from 42 to 64 in. in dia- 
meter. They work best when the diameter of the disk 
is 1} in. less than that of the sewer thus restricting 
the flow past it to a 2-in. annular space. The mainte- 
nance of sewers is under L. H. Krebs, engineer of 
sewers who reports to S. Q. Cannon, city engineer. 


Cost of Water for Public Purposes at 
Rochester, N. Y. 


HE total “cost” of water supplied for public us; 

by the water-works of Rochester, N. Y., is $264,62 
a year, according to figures compiled by Stephen P 
Story, engineer Rochester Bureau of Municipal Re 
search, in the course of a survey of the Water Burea, 
of that city. These figures were presented in geome 
detail by Mr. Story before the convention of the Amer 
ican Water Works Association at Montreal, June 2° 
to 24, in thegycourse of a paper on “The Revenue Charge- 
able to Public Uses of Water in Rochester.” 

As early as Jan, 1, 1877, or one year after the 
Rochester water-works were put into operation, J. Ne!- 
son Tubbs, chief engineer, recommended that the city 
pay for water the same as any private consumer would 
pay. Apparently it was not until 1917 that the city 
authorities recognized the justice of this principle and 
put it in partial application by crediting the Water 
Bureau $70,000 for water supplied to the Department 
of Public Works. Like credits have since been made 
for other city departments, but the total of the credits 
has reached only $126,000 thus far, compared with the 
$264,624 value of water actually supplied—assuming 
10c. per 1,000 gal. to be a fair charge. The actual 
credits, Mr. Story says, are based on “guess work.” 

On the basis of 10c. per 1,000 gal. the water for 
public services passing through meters is worth $20,- 
104.34. Unmetered water supplied for public uses, on 
the same basis, is worth $46,010. Rebates to charitable 
institutions total $15,000 and free water supplied to a 
school is valued at $3,000. The estimated value of the 
fire protection service, taking capital charges into ac- 
count, is $180,510. 

The accompanying table gives the estimated quanti- 
ties of unmetered water supplied for public purposes, 
with the basis of the estimates: 


ESTIMATES OF UNMETERED WATER FOR PUBLIC USE; CITY OF 
ROCHESTER, N. Y. 


Quantity, Cost at 10c. per 
Item Purpose Gal. 1,000 Gal 
\ Street flushing (by hand)..... 600,000 $60 
B Street flushing (by machine) .. 100,000,000 10,000 
C Street sweeping (by machine) ; 500,000 50 
D Street sprinkling a 220,000,000 22,000 
FE Sewer flushing (house latera!s) 3,400,000 340 
F Sewer flushing (sewer laterals) 5 500,000 50 
G_ Sewer flushing (main sewers) . 100,000 10 
H Snow removal flushing 3,000,000 300 
I Drinking Fountains 1,000,000 100 
J Horse troughs............ zy 110,000,000 11,000 
K Parks and playgrounds............ . 20,000,000 2,000 
a eI ORIEN 6.6.4.5. 90.51055,49:4G0,0:4. > 1,000,000 100 
460, 100,000 46,010 


Item A. Street flushing (by hand). 
Measurements of water used for hand-flushing using 2} in. hose, | in 
smooth nozzle. Hydrant pressure averaged 36 Ib. 1,000 gal. per 1,000 
sq. yd. Figures for area flushed from Street and Sewer Bureau. 
Item B. Street flushing (by machine). 
Six working days per week; 30 weeks per year. 
Tank capacity flushed No. 1, 1,250 gal.; 29 fillings a day. 
Tank capacity flushes No. 2, 1,500 gal.; 41 fillings. 
Tank capacity flusher No. 3, 1,500 gal., 44 fillings. 
Four wagon flushers with 60-gal. tanks, 56 fillings each per day. 
Add margin for waste in filling. 
Item C. Street sweeping (by machine). 
Two Austin Machine Sweepers, 1,200 gal. per day, 200 working days 
Add margin for waste in filling. 
Item D. Street sprinkling. 
Six days per week; 30 weeks in season. 
Forty tanks filled 40 times per day. Tank capacity, 750 gal. Allow 
margin for wastage in filling and temporary hydrant valves. 
Item E. Sewer flushing (house laterals). 
Sixteen hundred laterals flushed per year; 15 minutes per flushing is 
average time water is on. Hose and nozzle at 150 gal. per minute. 
Item F. Sewer flushing (sewer latera!s). 
One hundred sewer laterals flushed per year: 30 minutes per flushirg 
is average time water ison. Hose and nozzle at 150 gal. per minute 
Item G. Sewer flushing (main sewers). 
Eleven sewers flushed per year. Sixty minutes per flushing is avera: 
time water is on. Hose and nozzle at 150 gal. per minute. 
Item H. Snow removal flushing. 
Varies yearly with amount of snow fall. 
Estimate 30 days flushing at 100,000 gal. perday. 
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1. Drinking fountains 

Metered flow of fountain set up in meter shop was 25 gal. per hour 
Run for five months per year. Twelve fountains of this type atta hed 
to fire hydrants around city. 
Horse troughs 
Metered flow of one trough at 1,500,000 gal. per year. Seventy-fi 
troughs operating all year in city 
Parks and playgrounds 
Fstimate based on consideration of p'aygrounds and parks beir¢ 
about ha!f metered 
Exposition Park. 
Estimate well within the actual use. 


Pay of Engineering Educators 


bstract of Paper by F. H. Newell, Professor, Civil Enginecring, 
ersity of Illinois, Before Annual Meeting of Society for the 
notion of Engineering Education, 


N CONSIDERING adequate pay for teachers in 
| engineering colleges it is necessary to have some base 
level of par value from which there may be a departure 
either above or below par to meet the varying condi- 
tions. This base level should be a plane of departure 
equivalent to the living wage upon which a man who 
devotes his entire time to the profcssion can find sup- 
port for himself and his family. Reducticn of the mcney 
wage below the base salary may be considered when-* 
ever, in addition to money wages, other valuable con- 
sideration is received. An increase above the base 
should be by stages or steps relatively small but taken 
at short intervals of one or two years and thereafter 
greater and the steps longer so as to clearly mark out 
the man of distinct ability. 

Low rates of pay have resulted in a large proportion 
of instructors having to live beyond their means and 
necessarily going into debt. If engineering educators 
as a whole are underpaid the fact is due more to their 
lack of skill in bargaining than to the law of supply and 
demand. While the law of supply and demand is 
undoubtedly operative, its effect is largely concealed by 
other forces. The demand for engineering education 
as a commodity is reflected by the demand for grad- 
uates, since many graduates, new and untried men, 
are being offered more pay by prospective employers 
than their experienced instructors are receiving. A 
certain rate of pay having been acquiesced in during a 
long period now has an almost binding effect. The 
bargaining power of the individual educator must be 
increased and he must acquire the proper confidence in 
himself to drop the apologetic air of the under-valued 
man. 


A salary schedule, embodying the base-level principle, 


similar to the schedule for engineering teachers . 


reported by the committee of the American Association 
of Engineers at its annual meeting May 11, 1920, should 
be carefully considered and formally adopted by bodies 
representative of engineering educators and by societies 
of practising engineers. Such a standard is urgently 
needed in order that the public in general and particu- 
larly the governing boards of engineering colleges may 
have something by which to measure the kind of men 
they are getting and keeping. Without some such basis 
or common ground to start from all discussions of 
relative rates of pay become vague. By having such a 
standard, it may be possible to bring about a change in 
the attitude to the public, aided by publicity. 
Engineering instructors, to be successful, must have 
a large measure of the spirit of self-sacrifice, and 
unselfish devotion for the good of their students, but 
they should not be compelled to seek outside employment 
or income from investments or depend upon the efforts 
of members of their families to enable them to secure a 
living. The public demands that the output of engineer- 


ing colleges shall be of the highest possible quality, and 
there is not the proper confidence in the product turned 
out by cheap men. If there is agreement with the state- 
ment that the most critical problem in engineering today 
is to obtain a sufficient number of competent teachers, 
definite action should be taken in the matter of com- 
pensation. The promotion of engineering education 
becomes impossible unless these fundamentals are given 
proper attention. Individually, engineering educators 
can support the efforts of the American Association of 
Engineers in their behalf. Collectively, they can endorse 
the standards proposed by its committee. Unless 
definite steps are taken by engineering teachers to 
“speak for themselves” they cannot expect the support 
cr sympathy of the public. By viewing tie matter 
squarely and by taking action definitely the standard of 
engineering education may be raised and th» object for 
which the Society for the Promotion cf Engineering 
Education was formed can be carried out in the most 
definite manner. 


Railway Water Service Organization 


COMPREHENSIVE organization for a_ railway 
water service department, proposed in a _ report 
by A. B. Pierce, engineer of water supply of the South- 
ern Railway System; and designed as an aid in reducing 
vater waste to a minimum, is shown in the accompany- 
ing chart. It is estimated that it would effect an annual 
caving cf about $119,000 by checking water waste and 
securing more efficient operation of water stations. 
Special features of the plan are provisions for four 
inspectors and for daily reports by the pump men, these 
reports being compiled into monthly statements which 
are sent to the engineer of water supply. Stress is laid 
upon these two features by Mr. Pierce as he believes 
that few railways have such a complete system. 


CHIEF ENGINEER 
CONSTRUCTION 


GENERAL 
SUPERINTENDENT 


ENGINEERING 
FORCE 


CONSTRUCTION 
FOREMEN 


For Monthly 


SUPERVISOR BRIDGES & BUILDINGS 


GANG FOREMEN Z| 4 
PUMPERS 


CHART OF A RAILWAY WATER DEPARTMENT 


This plan differs somewhat from the one proposed 
by C. R. Knowles, superintendent of water service of 
the Illinois Central R.R., and shown in Engineering 
News-Record of April 1, 1920, p. 676. The Southern 
Ry. plan adds the inspectors and the daily reports but 
does not provide for a supervisor of water service, such 
a position being considered unnecessary with the pro- 
posed scheme of organization. 
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Notes from Foreign Fields 


CONSTRUCTION METHODS 
IN ENGLAND 











HUS far I have not been able to examine personally 

any construction jobs under way. I have, how- 
ever, had the good fortune of talking to a number of 
British contractors and to salesmen of American con- 
struction machinery. 

We are sometimes told in America that the British 
contractor uses antiquated methods and is not open to 
conviction regarding the labor-saving devices developed 
in the United States for construction work. What I 
have learned can be summed up in this sentence: Had 
the British contractor been faced ten or fifteen years 
ago with the high prices of labor that then prevailed in 
the United States (and that now prevail in Great Brit- 
ain), he would have been using just as much machinery 
as the American contractor is using today. 

In other words, the British contractor is wide awake. 
He knows how to figure a job closely. He knows that 
labor-saving machinery, competently operated, will re- 
cuce construction costs when wages are high. When 
wages are high—that is the crux of the situation, the 
reason for the difference between British and American 
construction methods. Before the war good construc- 
tion labor could be secured in Great Britain for seven 
pence an hour (about fourteen cents of our money, under 
the pre-war rate of exchange) and with labor—good 
labor—at that figure we must admit that the use of 
expensive labor-saving machinery would not be justified. 
Today, conditions are quite different. Wages have more 
than trebled and the efficiency is only 50 per cent of 
what it was. Pick and shovel men now get 2s.1d., or 
about 50 cents an hour. The British contractor is, 
therefore, rapidly turning to labor-saving construction 
machinery, 

AMERICAN PLANT FAVORED 


It is apparent, too, that the wide-awake British con- 
tractor is very favorably impressed with the type of 
construction machinery we make in the States. Par- 
ticularly did I hear favorable comment on the sturdiness 
with which we are building our construction plant. 
Such is the demand for it indeed, that an agent for 
American construction machinery assured me that if 
hé had ten times the amount he is now receiving from 
the States he could dispose of it at once. 

Another indication of what is coming in Great Britain 
is that English manufacturers are beginning to build 
tvpes of plant developed in America but hitherto neither 
built nor used in the United Kingdom. Several firms 
are putting out their first light revolving steam shovel 
—on the order of the Thew and the Erie—while one 
company has completed its first trench digger. The 
designs are said to copy ours very closely. 

One is safe in predicting, therefore, a new era in 
construction methods in Great Britain. Necessity is a 
great accelerator, and while so far only the larger con- 
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tractors are using the American type of devices hithey: 
not used here, the smaller contractors are certain 
follow rapidly. 


VEHICULAR TUNNEL UNDER THAMES 


Due to the interest now displayed at New York 
the proposal to put a vehicular tunnel under the Hudso 
River, | was very much interested in walking throug! 
one of the vehicular tunnels under the Thames—th 
Rotherhithe Tunnel—a tube 30 ft. in external diameter. 
with a 16-ft. roadway and two footways, each about 
4} ft. wide. The roadway, under the stream itself, is 
some 70 ft. below the pavement level at the surface 
and the grades are less than 3 per cent. On the north 
side of the river, from which we entered, there are two 
ventilating shafts and in the tunnel as a whole the 
greater distance between shafts is about a quarter of 
a mile. 

No restriction is placed upon the type of vehicle that 
may use the tunnel. We saw horse-drawn carts and 
wagons of many descriptions, both steam and gasoline- 
propelled motor trucks and one passenger automobile. 
The tunnel was not operated anywhere near capacity. 
There were long gaps in both lines of traffic, so that 
the speedier vehicles had no difficulty in passing the 
slower ones, 

The roadway is paved with granite blocks, the edges 
of which are fair!y well worn, so that owing to the 
large amount of horse-drawn steel-tired traffic it was 
extremely noisy. One had to shout to make himself 
understood. The atmosphere also was unpleasant, due 
probably both to the exhausts from the motor trucks and 
from the dust raised by the vehicles. 

My guide said that the installation of a ventilating 
system had been frequently discussed, but so far no 
plans had been matured. The use of the tunnel would 
certainly be far more agreeable with an adequate venti- 
lation system and this brief experience at Rotherhith 
was indicative of the wisdom of the engineers of the 
proposed Hudson vehicular tunnel in laying such great 
emphasis on the ventilation problem. Here, with a 
distance of only about a quarter of a mile between 
shafts, the conditions in the tunnel were far from agree- 
able. More annoying than the smoke and dust was the 
noise. From the noise, I assume, we should be prac- 
tically free at New York, because there would probably 
be a very small proportion of horse-drawn traffic. Cer- 


‘tainly more than 50 per cent of the traffic through 


Rotherhithe, when we were there at 3 o’clock on a 
Thursday afternoon, was horse-drawn and steel-tired. 
As to the ventilation, though, the difficulties at New 
York would be much greater, both because of the greater 
distance and the expected constant streams of motor 
vehicles between shore shafts. 

London, May 15, 1920. 


Plan for Financing Milwaukee Water Filters 


To finance the proposed new water filtration plant for 
Milwaukee—the city being up to its debt limit—Henry 
P. Bowman, superintendent, has recommended that the 
meter rates be increased by 40 per cent and that a $2 
service charge be established, the latter to be continued 
after the filters are eompleted to meet operating costs. 
The present meter rates would be restored at the end 
of five years. The meter rates are now 6c. per 1,000 
gal. in all consumers and there is neither service charge 
or minimum rate. 
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idueation of the Highway Engineer 


acts From Paper Read by Brig. Gen. C. H. Mitchell 
at Seventh Annual Canadian Good Roads 
Congress, Winnipeg, June 1-3. 


‘ of the broad subject of civil engineering, and so 
But when one considers at length the various 
f ‘ures involved not only in the actual road building but 
‘he closely related problems which accompany it, it is found 
that, as an engineering question the so called specialty em- 
braces many features of other branches of engineering, 
sch as mechanical, chemical and even electrical, with all 
of which the well informed and broadly trained highway 
engineer should have no small acquaintance. 

It is not sufficient that the civil engineer engaged in 
highway construction should have a good experience and 
ability in land survey work, topography, cross sectioning 
or mapping, or skill in the location and the balancing and 
computation of quantities involved in excavations and em- 
bankments or in grades and drainage or in foundations or 
aptitude for the patient and laborious attention to office 
detail which goes with a well organized engineering staff. 
But he must also have a degree of experience in desigu 
and construction, perhaps even to the extent of being an 
expert in steel and concrete bridges and culverts, in retain- 
ing walls and those many concrete structures incidental to 
roads of all classes. To consider the subject broadly he 
must be also a student of meteorology and understand the 
climatic conditions and their effects and he must know 
something of geology and even of petrology where so con- 
cerned with the qualities of road metals. If he is concerned 
with paving roads and streets in closely settled areas he has 
a highly specialized field before him in the study of the 
sources, properties, preparation, construction, behavior and 
maintenance of all kinds of paving materials from gravel 
and stone to wood and asphalt. But that is not all for he 
must be prepared at all times, where building such roads 
and streets, to deal with the continuously occurring prob- 
lems involved in taking care of water pipes and sewers, of 
street railway tracks, of railway crossings and their pro- 
tection and operaticn and of the increasingly difficult electric 
line crossings whether telegraph, telephone or high tension 
electric power lines. 


\W E naturally think of highway work as a branch 


Must HAVE LARGE PROFESSIONAL TALENTS 


But the engineer in this work, if he is to be really up to 
it, must be more than a civil engineer for, as pointed out 
he must have a knowledge of mechanical and electrical and 
chemical work as well to follow the present day progress. 
Not only must he be conversant with the underlying prin- 
ciples of traction but he must have a practical working 
knowledge of the mechanical and electrical machinery and 
equipment used in the processes of manufacture and prep- 
aration of materials and in the construction of roads. The 
varieties of such equipment, with the machinery for in- 
stance of handling materials in excavation, quarries, sand 
and gravel pits, and in the preparation of them by crushers 
and screens or the machinery used in construction, concrete 
mixers, road rollers, asphalt, tar and similar plants are in 
themselves such important factors in road building as to 
demand close attention and knowledge on the part of the 
engineers. But there is the other phase of the mechanical 
of which the road engineer of today must have more than 
a passing knowledge. He must know the various principles 
of operation and control of motor transport of all kinds 
from the touring motor car to the freight lorry and their 
effect upon his roads in all seasons and with the act:vities 
of the manufacturers of today he must also keep up with the 
rapidly changing types of steam, oil and electric vehicles. 

The co-ordination necessary for electrical work in con- 
nection with streets and highways has already been indi- 
cated as to line crossings but it is no small matter in con- 
gested areas to deal with the complicated problems of elec- 
trical conduits in the road bed, overhead wires, electric 
lighting arrangements and the vexed questions of electric 
railway and their maintenance with regard to the road bed. 


So with the chemical side of the work. There must be 
for the future a large proportion of these engineers en- 
gaged in or with a knowledge of the chemical properties of 
the various soils and materials of road construction and of 
the chemical processes involved in securing, preparing and 
applying in construction, the various special constituents 
of tar, asphalt and other materials. 

Another feature, which in this new country is now very 
properly claiming attention in highway construction is that 
concerned with the strategical planning of routes either 
municipal or provincial and the work of general design 
related to the broad principles of town planning. Much is 
to be made and is being made of this feature and it is very 
desirable that the coming engineering generation should 
make it a part of their work of preparation. In doing 
this they should not lose sight of the artistic and wsthetic 
in their work of street arrangement and beautifying, in 
their boulevards and parkways and even in the long reaches 
of rural highways which are so attractive a feature in the 
roads of England and France, of which the soldiers in the 
war have pleasant memories. 


BUSINESS ATTAINMENTS NECESSARY 


But engineering and technical knowledge and experience 
is not all that the successful highway engineer of today and 
tomorrow will require. That will be only a part of his pro- 
fessional equipment. He must be much more than a tech- 
nical man. The nature of this work requires much other 
knowledge and many other qualifications. He must have 
administrative ability, he must have vision, judgment and 
tact and those most vital qualities which will enable him to 
deal with and co-operate with other men whether workmen 
cr employers, foremen or contractors, sales-agents or walking 
delegates, business men, ratepayers or politicians. For 
after all the business of the building and maintaining of 
highways today is largely business, administrative work 
with engineering closely mixed with it and as we go on in 
our complex metheds of doing things the business and the 
engineering will become more interconnected and insepar- 
able. The highway engineer must therefore equally, be an 
administrator, an economist and a co-operator with the busi- 
ne“s man, the leg'slator and the ratepayer.. 

Now, how are we going to secure these engineers? It will 
be said we ask for a super-engineer. 

The responsibility lies not so much on schools, colleges or 
universities as upon the municipalities and the governments 
who are building roads and highways. True, the colleges 
and un‘versities must give the fundamental education, but 
it is quite evident that the further or later education must 
progress in successive stages in the field, on the actual con- 
struction or in the engineering or administrative offices of 
highway departments or commissions of the country. 





Track Flangeways and Car Wheel Flanges 


Increasing the section of flanges of cast-iron car 
wheels, as suggested by wheel manufacturers, is un- 
necessary in the opinion of the wheel committee of the 
mechanical section of the American Railroad Associa- 
tion. The track committee of the American Railway 
Engineering Association has expressed the opinion that 
the flanges can be increased without requiring any dif- 
ference in width of flangeways at frogs and crossings 
and without changing the present method of track con- 
struction. On the other hand, the wheel committee con- 
siders that a change in section is inadvisable and that 
neither safety nor economy will be served by adding 
material to the flange in such location as will affect track 
clearances. In this respect the committee stands by its 
report of 1916. Some roads are using wheels with 
flanges thicker than the standard section, and other: 
are using wheels in which the flanges are thicker at 
the base line, or at the tread, but track clearances are 
not affected. 
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LETTERS TO THE EDITOR 


Is the Workman Responsible for the Present 
High Labor Costs? 


Sir—In the article, “Is the Workman Responsible for 
High Labor Cost?” published on p. 876 of April 29, I find 
two corrections necessary: 

1. In the tabulation on p. 877 under “masons,” the per 
cent increase in wages should read 38.5 to 54 instead of 38.5 
io 24. This is apparently a typographical error. 

2. Just before the above mentioned table the index num- 
ber for 1914 should be 99 instead of 132. “The fizure 132 
was given to me in error, and the error was discovered 
when I made some additional studies from the original 
figures of the Department of Labor. The per cent increase 
in commodity prices should be 108 per cent instead of 56 
ner cent. This strengthens the argument and shows that 
the tradesman has been relatively falling behind in spite 
of high wage rates. 

DAN PATCH. 


Boston, Mass. Aberthaw Construction Co. 





Development of the Professional Spirit in 
Engineering Education 


Sir—While methods of conducting large business enter- 
prises have been developed along scientific lines, with few 
exceptions, educational methods are for the most part 
archaic and inefficient. Dr. Mann’s article in Engineering 
News-Record, June 24, p. 1242, is inspirational and should 
materially assist in developing new ideas and ideals. The 
aim and the spirit of education should be service, and the 
development of the mind and the soul of the engineering 
student are equally important. 

One difficulty in teaching engineering students is to 
obtain efficient and competent teachers. Young men are 
ever ready to follow a leader and the best method of 
developing the student is to have him come in intimate 
contact with teachers who are not only well educated and 
trained, but who are men with a heart and a soul; men 
who have the ability to develop in the student a desire to 
reach a position where he can be of service and to develop 
into a man of the highest type as well as an efficient 
engineer. 

If the technical courses are developed along efficient lines, 
there will remain, even in the four-year engineering course, 
sufficient time to give courses in economics, business law, 
human relations and engineering administration. These 
courses should be conducted by men who have had a wide 
experience and who can impress themselves on the student. 
While researches such as outlined by Dr. Mann are valu- 
able if they are directed by comeptent men, the results are 
very certain to be unsatisfactory if the teacher in charge 
is lacking in training and the ability to direct. The most 
important factor in engineering education is the teacher. 
It is at present very difficult to get well trained men to 
teach; and the call of business is taking away from the 
teaching profession many of our really efficient teachers of 


-engineering. If the profession of engineering is to attain 


its right place, the position of the engineering teacher must 
be made more attractive. With able engineering teachers 
the details of instruction are not so material; with mediocre 
teachers, all methods will fail. Mito S. KETCHUM, 
Professor in Charge of Civil Engineering, 
Philadelphia. University of Pennsylvania. 





Sir—Replying to your letter of June 17 I endorse the 
point made by Dr. C. R. Mann, in his article in Engineering 
News-Record, June 24, p. 1242, that the spirit of service 
should be inculcated earnestly in all engineering students 
by all engineering schools, This is nothing new but has 
long been recognized by engineering schools, as was proved 
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very conclusively by the way in which the engineers 
country responded when the United States enter 
World War. If the writer of this letter had felt i: 
to think that his own action in sacrificing $1500 pe 
salary and all certainty of future permanency of e: 
ment in the position he had held for twenty-six yes 
enter the Army was unusual in an engineering edu 
(which it was not) he certainly would have been , 
lusioned when he ran across so many other engineering 
cators in the service who had done practically the 
without making any ado over such action whatsoever. 
thousands upon thousands of practising engineers 
thronged into the Army proved they had already | 
taught the true spirit of service at the engineering coll 
by their deeds, nct by words, 

I realize that general prenouncements such as that 
Dr. Mann on this subject are needed from time to timc 
keep our ideals ever before us. Just now, however, t 
most important thing in connection with teaching the spi: 
cf public service is the devising and adoption of defiinit: 
measures to instruct our engineering students in the great 
engineering and public movements of the day and the dut: 
of engineers to participate therein effectively, personal]: 
ind through strong local and national organizations, saf< 
guarding the public and the engineering profession by th 
adoption of definite professional ccdes of ethics, by ad 
ministering swift justice to those who violate profession! 
ethics, and by securing the passage of just and adequate 
engineers’ license laws. ANSON MARSTON, 

Dean, Division of Engineering, Iowa State College. 

Ames, Ia. 


Engineering Foundation and An American 
Hydraulic Laboratory 


Sir—Certainly there are many useful contributions to 
hydraule engineering and the underlying science whic! 
can be made only by a well supported laboratory, as indi- 
cated in the statements of Clemens Herschel and the editorial] 
in Engineering News-Record, June 24. Problems relat- 
ing to power development, water supply, irrigation, sewer- 
age and other practical applications of hydraulics, await 
solution in such a laboratory through the work of competent 
experimenters. 

One element in the present situation in America, men- 
tioned in your journal, should be brought much more promi- 
nently to the attention of engineers and the industries. 
There exists in Engineering Foundation, organized by four 
of the leading national engineering socities, on the basis of 
the generous gift of Ambrose Swasey as the nucleus of a 
large endowment fund “for the furtherance of research in 
science and engineering, or for the advancement in any 
other manner of the profession of engineering and the good 
ef mankind,” the instrumentality for bringing into exist- 
ence such a laboratory as is suggested. Engineering Foun- 
dation supported Mr. Herschel in his experiments on weirs 
to the limit of its small resources. The Foundation is 
thoroughly competent to receive and administer endow- 
ment funds in any amount, including those especially desig- 
nated for an American Hydraulic Laboratory. Further- 
more, the Engineering Foundation Board could undertake 
the establishment and management of such a laboratory 
and could publish, through the journals of its supporting 
societies and its own bulletins, the results of the experi- 
mental work. 

You were recently good enough to make known to your 
readers Engineering Foundation’s endeavors to secure 
larger endowment. Will you not now bring to their atten- 
tion this specific possibility in which the readiness-to-serve 
of the engineering societies through Engineering Foundation, 
the needs of the profession and the industry, and the far- 
sighted generosity of individuals and corporations can be 
brought together for the advancement of the profession 
and the good of mankind? 

ALFRED D. FLINN, 
Secretary The Engineering Foundation. 
New York City. 





HINTS FOR THE CONTRACTOR 


DETAILS WHICH SAVE TIME AND LABOR ON CON 


Concrete Building Plant Plans—I 
Across-Street Vacant Lot Keeps Plant 
Off Congested Street 


ry Y SPOUTING diagonally across intersecting streets 
B and using two rehoist towers, it is possible, with 
conerete plant located in an adjacent vacant lot, to 
-tribute concrete for an eight-story building, 357 x 131 
and leave the streets unobstructed by equipment 
except for the sidewalk space on one side of the build- 
The illustrations show the plant layout and the 
listribution of the operating force. 
All parts of the plant are balanced with respect to 
the 28 cu.ft. mixer. A #-cu.yd. clamshell meets the 
unloading requirements. The one special feature of the 


BUILDING UNDER CONSTRUCTION 
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CONCRETE BUILDING PLANT LAYOUT IN CONGESTED 
DISTRICT 


unloading outfit is the drag scraper arrangement for 
cleaning up the stock pile and heaping scattered ma- 
terial for the clamshell. A 16-in. conveyor keeps the 
mixer supplied. Mixed concrete is hoisted and chuted 
500 ft. across the street to the first rehoist tower. There 
it is rehoisted and chuted direct to the forms for the 
south half of the building or is chuted to the second 
rehoist tower and there rehoisted and chuted to the 
forms for the north half of the building. For emphasis, 
attention is called again to the small street space oc- 
cupied by construction plant. 

The main concrete plant will place only the 18,000 
cu.yd. of concrete in the main building superstructure. 
It was found more economical to put in footings and 
pedestals, in which the daily volume of concrete re- 
quired was small and widely distributed, with a num- 
ber of portable 7-cu.ft. mixers, instead of operating the 


STRUCTION WORK 
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VIEW OF PLANT FROM UNLOADING TRACK END 
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central mixing plant. When the main building con- 
crete is placed these small mixers will be again used 
to construct walks, curbs, platforms, etc. 

The building is being constructed in the stock yards 
district of Chicago for Morris & Co., by R. C. Wieboldt. 
general contractor, Chicago. 


89 








90 ENGINEERING 


ee 





NEWS-RECORD Vol. 85, > 


—_ 


Handling Aggregate with a Drag Scraper 


By HENRY W. WALTER 
Niagara Falls, N. Y. 

During the recent construction of a concrete factory 
building for the Shredded Wheat Co., at Niagara Falls, 
N. Y., lack of storage space near the concrete mixer led 
to the novel method of handling the coarse aggregate 
shown in the accompanying view. 

The new addition to the plant occupied the entire 
remaining area of the plot with the exception of a 
small triangular strip at the front. After the concrete 
mixing and hoisting plants, cement storage sheds, etc., 
had been located on this strip, the remaining area was 
insufficient to insure a storage of gravel for more than 
one day’s run. Gravel was delivered to the job by 
truck, and for various reasons could not be relied upon 





to be continuous. Wheeling in barrows was impossible 
due to the scarcity and high cost of labor. Some 
method was necessary whereby a relatively high pile 
could be maintained and placed as close to the mixer 
hopper as possible. 

A wooden bin with a gate and chute at its lower end 
was constructed immediately in front of the mixer 
hopper. The chute was hinged at the gate in order that 
it might be raised out of the way of the mixer hopper 
when the latter was being elevated to discharge into 
the mixer. Timber wing-walls were spiked to the sides 
and rear at the top of the bin, and the plank incline was 
built from the front down to the pile of gravel. 

A snatch-block was fastened overhead to the frame 


-of the concreting tower. A cable through this block 


and through one lower down on the tower was passed 
over a drum of the hoisting engine. The other end, out 
on the pile of gravel, was fastened to an ordinary drag 
scraper. Between operations of the bucket, the hoist- 
man operated the scraper. 

Incoming gravel was dumped at the foot of this 
incline, and spread out fan-shape from it to the street 
line. Two men were required at the scraper to guide 
it into the pile and to overhaul the cable when pulling 
it back. A third man, stationed at the hopper bin, 
signalled the hoistman and also helped with the over- 


hauling. These three men, together with two . 
whose duty it was to level the pile in the mixer h, 
and to carry cement, comprised the entire force oper 
ing at the raw material end. 

No capital was tied up in this plant which was } 
out of materials at hand, and yet, supplying a 14 cy 
mixer, 125 cu. yd. of concrete have been placed duri: 
ten-hour day. The men at the scraper worked sten 
but were not crowded to accomplish this. 

By means of the bin grate and a marked mixer hop 
it was found that a more constant mix was obtai: 
than possible with barrows and shovels. 

The erection of the new addition is being done 
the John W. Cowper Co. of Buffalo, N. Y. The work 
under the direction of Walter McCulloh, consulti; 
engineer for The Shredded Wheat Co. The solution 
the aggregate handling problem is due to J. P. Doy). 
superintendent for the contractor. 


Large Cable “Trollied” Over Towers 

SING 3-in. wire ropes as trolley cables, two 1}-in 

chute-suspension cables, 1,000 ft. and 1,200 ft. long, 
respectively, were successfully installed on high towers 
at the Bunte factory under construction in Chicago b) 
R. C. Wieboldt, general contractor. The suspension 
cables cross on an angle of about 60 deg. at a doubl 
hoist tower 230 ft. high. One cable spans the 230-ft. 
main tower and a 150-ft. auxiliary tower, between dead- 
men 1189 ft. apart. A low support tower at each end, 
where the cable slants down to the deadmen, holds the 
cable clear of crossing streets. The other cable spans 
the main tower, an auxiliary tower 180 ft. high and a 
rehoist tower 180 ft. high. At one end a support tower 
keeps the stretch from main tower to deadmen clear 
of railway tracks. 

To erect each cable, a }-in. manila line was taken over 
the towers and was used to pull a 3-in. steel cable from 
deadman to deadman over the towers. This cable was 
used to “trolley” over the 1i-in. cable. When in place 
the main cable was tightened by 2!-in. guy tighteners 
at each end. The trolley cable was left in place along- 
side the main cable to be used in taking it down. At 
the towers the main cable rides on a roller consisting 
of a 2-in. pin journaled in two steel angles about 1 ft. 
long attached to proper timber supports. When the 
main cable had been strung and pulled taut, the blocks 
used to support the chutes were spaced on a j-in. line 
and fed out on the main cable from the main tower to 
the auxiliary towers. 


Sheeting Spiked Like Flooring 
N fabricating Wakefield sheet piles for Pier B of the 
Seattle, Wash., port works, large output was secured 
by laying the component 12- x 3-in. planks as indicated 
by the sketch and then spiking them in one operation as, 





ordinarily, flooring is spiked. Wire spikes 9 x %s in. 
were driven staggered every 12 in. When driving was 
completed the piles were separated and turned over and 
the points of the spikes were clinched. The large plat- 
form necessary for the operation was provided by the 
pier deck, 





RENT EVENTS 


IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 


NEWS OF THE WEEK 


New York, July 8, 1920 


Duties of New Water-Power 
Commission Outlined 


personnel Partly Decided On and Pros- 
yective Werk Abstracted From 
Bill As Signed 

roceeding on the assumption that 

Water-Power Act, as signed subse- 

t to the adjournment of Congress, 

now law, the President has desig- 

nated the Secretary of War as chair- 

man of the Federal Power Commission 
formed by the law. 

The technical work which will be re- 
quired of the Water Power Commission 
under the terms of the act is. as 
follows: 

Engineering: 

General investigation of electrical 

power industry. 

General investigation of water-power 
sites, and estimates of cost of de- 
velopment. 

Fstimates of amount and value of 
power available at Government 

dams. 

Examinations, cost estimates and 
reports to Congress on projects 
recommended for construction by 
the United States. 

Examination, cost estimates and re- 
ports to Congress on projects for 
which it is recommended that the 
cost of navigation facilities be sup- 
plied in whole or in part by the 
United States. 

Preparaticn of comprehensive plans 
for development for all purposes 
of streams and stream systems 
upon which applications for li- 
censes are made. 

Passing upon construction plans pro- 
posed by licensees. 

Physical valuation of properties in 
rate making proceedings. 

Determination of necessary repairs 
required for maintaining projects 
in effective operating condition. 

Determination of adequate deprecia- 
tion reserves upon property. 

Determination of operating rules 
necessary for protection of life, 
health and property. 

Report on Great Falls power project 
near Washington. 
Report on District 

water-supply. 


of Columbia 


Accounting and Statistical: 


Preparation of a system of uniform 
accounts. i 

Preparation of forms of reports and 
inspections and checking of such 
reports. 

Examination of books and accounts 
of licensees. 


(Continued on p. 92) 


General Gorgas Dead 

Major-General William C. Gorgas, 
former Surgeon-Gencral, U. S. Army, 
died, July 4, in London, where he had 
gone a few weeks previously prepara- 
tory to a mission to West Africa in be- 
half of the British Government to in- 
vestigate sanitary conditions. General 
Gorgas was born in Mobile, Ala., in 
1854. He graduated, with the degree 
of A. B., from the University of the 
South, at Sewanee, Tenn., and studied 
medicine at Bellevue Medical College, 
New York City. In 1880 he was ap- 
pointed Surgeon, U. S. Army, and was 
subsequently made Captain, Assistant 
Surgeon in 1885, Major, Brigade Sur- 
geon and Major, Surgeon in 1898, and 
Colonel, Assistant Surgeon-General in 
1903. During the Spanish-American 
War, while in charge of the yellow 
fever wards of the hospital in Havana, 
and in the years which immediately fol- 
lowed it, as chief sanitary officer of 
Havana, General Gorgas applied meth- 
ods of combating yellow fever which 
eliminated that disease from the city. 

In 1905 he was selected by the U. S. 
Government as chief sanitary engineer 
of the Panama Canal, and practically 
removed from the Isthmus the diseases 
of malaria and yellow fever, which had 
twice defeated the French canal build- 
ers, and made healthful the area sur- 
rounding the present canal. In five 
years’ time he made a tremendous re- 
duction in the yellow fever rate. 
General Gorgas was the author of 
“Sanitation in Panama,” (reviewed in 
this journal Nov. 18, 1915), which deals 
with his conquest of yellow fever at 
Havana and Panama. In 1913 he went 
to South Africa for the British Gov- 
ernment to investigate conditions in the 
Rand Mines, where epidemics of pneu- 
monia raged. He received his appoint- 
ment in 1914 as Surgeon-General, with 
the rank of Brigadier-General, and the 
next year was made Major-General, 
Surgeon General, U. S. Army. As a 
permanent director of the International 
Health Board of the Rockefeller Foun- 
dation, he also recently stamped out 
yellow fever at Guayaquil, Ecuador. 


New Officers of Research Council 


Election of officers of the National 
Research Council for the year begin- 
ning with July, 1920, resulted in the 
choice of the following: Chairman, H. 
A. Bumstead, Yale University; vice- 
chairman, C. D. Wolcott, Smithsonian 
Institution; Gano Dunn, New York, 
and R. A. Millikan, University of Chi- 
cago; Secretary, Vernon Kellogg, Stan- 
ford University; Treasurer, F. L. Ran- 
some. . 


Engineering Educators 
Discuss Co-operation 
Relations Between College and Indus- 
try Main Theme at Meeting of 
Society for Promotion of 
Engineering Education 
Throughout the 28th annual meeting 
of the Society for the Promotion of 
Engineering Education at the Univer- 
sity of Michigan, Ann Arbor, June 29 
to July 2, ran the theme of the inter- 
dependence and co-operation of the 
engineering colleges with industry. Co- 
operation with engineering societies 
and engineering English also received 
much attention. The mechanical and 
electrical engineers intimately con- 
nected with industry were much in evi- 
dence at the meeting, while the civil 
engineers modestly put through a series 
of “principles which should be consid- 
ered in planning and administering the 
structural courses of a curriculum in 
civil engineering.” Results of intelli- 
gence tests for accelerating the early 
removal of the unqualified were given 
as a progress report only. One sensed 
the reassuring feeling that the engi- 
neering educators are distinctly aware 
of the great economic changes in the 
country’s needs, due to the passing of 
pioneer development of natural re- 
sources to a more intensive industrial- 
ism. The professors, however, were 
more specific and practical than the 

above generality would indicate. 

The sessions were opened by papers 
of decidedly practical import, ‘“Co- 
operation Between Industry and Edu- 
cation,” by R. D. Chapin, president, 
Hudson Motor Car Co., and S. P. Capen, 
director, American Council on Educa- 
tion. Mr. Chapin made a plea for more 
intensive training in the fundamentals, 
followed by specialization in direct con- 
nection with the industries. He indi- 
cated the excessive demands for high- 
way engineers who particularly needed 
the broadening influences of the general 
courses. 

What M. I. T. Is Doing 

Examples of co-operative education 
were given by H. B. Shaw, Doherty Co.; 
C. S. Coler, Westinghouse Electric & 
Manufacturing Co., and Prof. W. H. 
Trimbie, Massachusetts Institute of 
Technology. The latter described the 
five-year electrical course given in con- 
nection with the General Electric Co. 
at Lynn, Mass. While the most strik- 
ing difference between this course and ‘ 
other co-operative courses is in the 
length of periods, 13 weeks in the shop, 
11 in school and 2 weeks’ vacation, the 
main endeavor is to develop a student’s 
mind, character and body, and at the 
same time inculcate in him a spirit of 
loyalty. 
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Ira N. Hollis, president, Worcester 
Polytechnic Institute and _ past-presi- 
dent, American Society of Mechanical 
Engineers, opened the discussion on 
co-operation with the engineering socie- 
ties. He was of the opinion that the 
formation of chapters in the schools 
by the individual societies is too nar- 
rowing for the student. All national 
societies should join in forming single 
all-embracing undergraduate societies. 
He considers the societies as post- 
graduate organizations and he held that 
the founder societies must take their 
fair share in supplementing the educa- 
tion already given. Both Dr. Hollis 
and Dean M. E. Cooley, University of 
Michigan, instanced the success of the 
general student society and the subse- 
quent failure of the specialized organi- 
zetion. 

Dr. F. H. Newell, in discussing an- 
other paper, called attention to the 
numerous chapters being formed by the 
American Association of Engineers, an 
all-inclusive organization. Dean Cooley 
held that the co-operative endeavor of 
the national societies so far was largely 
selfish and designed to increase the 
future membership roll. In his opinion 
the national societies should concern 
themselves with uniform entrance and 
graduation requirements, with content 
of courses, particularly when longer 
than four years, with the difference be- 
tween professional engineers and tech- 
nicians and with financial and admin- 
istrative problems of research. 

Prof. J. H. Dunlap, State University 
of Iowa, gave some startling figures 
indicating the relative positions of the 
professions of medicine and engineer- 
ing with reference to graduation re- 
quirements. Twenty years ago only 
14 per cent of the medical schools re- 
cuired for admission more than a one- 
year high school course, as compared 
with the requirements of 33 per cent 
of the law schools and 80 per cent of 
the enginering schools. Moreover, 91 
per cent of the medical schools had a 
four-year, 28-months, course, as com- 
pared with 98 per cent of the engineer- 
ing schools having a 35-months course. 
The law course was much briefer than 
either of the other two professions. 
Today the medical schools are at the 
top, the law schools in a middle posi- 
tion and the engineering schools at 
the bottom of the list. Prof. Dunlap 
suggested that the society appoint a 
committee on a model or standard en- 
gineering curriculum to co-operate with 
a similar committee of Engineering 
Council. 

Much pent-up animosity was evident 
during the discussion on experiment 
station legislation. Charles S. Howe, 
president, Case School of Applied 
Science, Cleveland, is head of a com- 
mittee on the subject. He wanted 
light, wanted constructive criticism, 
but it was apparent that the fight be- 
tween the land-grant colleges and the 
state universities for federal aid was 
not to be aired in this convention. 
President Howe wanted to know of 
some congressional bill to support. 
The factions are in an uncompromising 


attitude and the land grant adherents 
particularly preferred not to discuss the 
matter. Dean W. G. Raymond, State 
University of Iowa, presented a bill, 
now in the course of preparation, which 
will provide for apportionment by the 
executive committee of the National 
Research Council of federal funds for 
research to that institution, public or 
private, which has a problem worthy of 
solution. Dean F. L. Bishop, Univer- 
sity of Pittsburgh, made a general plea 
for funds for research. He is now en- 
gaged on an investigation for a cor- 
poration costing $500,000. Much of the 
information developed should be public 
property but will necessarily be re- 
tained in the private files of the cor- 
poration. A resolution endorsing the 
principle of federal and state aid fath- 
ered by Prof. W. T. Magruder, Ohio 
State University, was endorsed. Later 
A. L. Williston, principal, Wentworth 
Institute, Boston, got endorsement of a 
resolution calling on the committee to 
harmonize the various plans and, if not 
able to do so, to bring in a bill of its 
own drafting. 


No Action on Pay 


“The Pay of Engineering Educators” 
was the title of a paper by Dr. F. H. 
Newell, University of Illinois, which re- 
ceived a surprisingly small amount of 
discussion and no action. Prof. C. J. 
Tilden, Yale University, chairman, 
American Association of Engineers’ 
committee on salaries of engineering 
educators, indicated almost unanimous 
response from the heads of the en- 
gineering colleges to whom the prelim- 
inary report has been submitted with a 
request for comment and acceptance as 
corresponding member of the commit- 
tee. Dean Bishop held that the revi- 
sion of salaries proposed was based on 
a fallacy because it assumed that the 
salaries in 1912-14 were adequate and 
that the attempt was made to revise 
them in accordance with the compara- 
tive purchasing power of the dollar 
then and now. President Howe agreed 
with the schedule proposed but held 
that the existing scales were high for 
the instructors “we now have to take.” 
Since the schedule is tentative no action 
was asked for. 

The 1921 meeting of the society will 
be held at Yale University, New Haven, 
Conn., June 28, 29 and 30. The newly 
elected officers are as follows: Presi- 
dent, Dean M. E. Cooley, University of 
Michigan; vice-presidents, Dean T. U. 
Taylor, University of Texas, and Dean 
H. S. Evans, University of Colorado; 
secretary, Dean F. L. Bishop, University 
of Pittsburgh; treasurer, W. O. Wiley, 
John Wiley & Sons. 





Montreal Now Accepts Liberty 
Bonds from Contractors 

Instead of the personal certified 
check of 10 per cent of the bid, Mon- 
treal contractors are now allowed to 
submit a victory bond or a City of Mon- 
treal bond, when they have been 
awarded contract for construction of 
municipal public works. 


TT 
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Highway Work in South: 
States Faces Demoralizati,, 


Highway work in southern sta; 
been severely affected by the rece: 
ing of the Interstate Commerc 
mission giving the coal industry ; 
ity on open top cars, according { 
formation received from « 
sources. As a result of the con 
sion’s ruling that railroads must 
tribute available coal cars for lo 
coal to a minimum of 50 per ce: 
actual requirements before using 
cars for loading other commodities, 
a few southern contractors have 
their material supplies cut off. So 
ous has the situation become that 
Georgia, Virginia, and North Carolina 
highway work is threatened wit} 
almost complete discontinuance j 
highway commissions with disorganiza- 
ion. 

Not only are state highway commi: 
sions affected, but city paving in many 
southern municipalities has slowed up 
Immediately upon the publication 
the commission’s order, W. R. Neel. 
State Highway Engineer of Georgia, 
issued a circular letter to all contrac 
tors in which he requested information 
as to tonnage of materials necessary 
to complete contracts being executed 
with the state highway department and 
counties of Georgia. Contractors were 
asked to state points of origin of ship- 
ments and requested to send the in- 
formation in as quickly as_ possible. 
Frank Page, chairman of North Caro- 
lina Highway Commission, requested 
the Interstate Commerce Commission 
to amend the embargo order so that 
coal cars entering the southern terri- 
tory might be used for one trip be- 
tween quarries and highways before 
shipping them back to the coal mines. 

Although the Commission’s order is 
effective only for thirty days, ending 
July 21, it is pointed out that those 
thirty days are ideal for highway con- 
struction, and also that if contractors 
and highway department organizations 
are disrupted in the embargo period it 
will be difficult to rebuild organization 
forces after the material shipments 
again pick up. 





Water Power Commission 


(Continued from p. 91) 
Accounting in connection with regu 
lation of rates, service and se- 
curities. 
General technical statistical work. 
Annual report to Congress. 


Legal: 

Preparation of rules and regulations 

Passing upon legal phases of li- 
censees. 

Legal questions in connection with 
regulation of rates, service and 
securities. 

Legal questions in connection with 
the Federal and State statutes 
applicable to the work of the 
commission. 
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Seek Change in Road Bond Inter- 
. Rate By Initiative Measure 


re July 14, 75,000 signatures 
be obtained to place upon the 
- in California an initiative peti- 
change the interest rate on re- 

« state highway bonds to a rate 

will make them salable, and also 
¢ eve the counties of the payment 
of tate highway bond interest after 
July 1, 1921. Under the initiative 
measure a board, composed of the gov- 
ernor and other state officers, and serv- 
ine without compensation, is created to 
fx the interest to be paid from time to 
time to meet market conditions, but 
never in excess of 6 per cent. 

This initiative measure is necessary 
if highway work is not to stop for an 
indefinite period, says a recent bulletin 
issued by the California Highway Com- 
mission, and if counties are to be re- 
lieved of the state highway bond inter- 
est burden. 

The Committee of Twenty-one, which 
had charge of the campaign for the 
flotation of the $40,000,000 road bond 
issue, representing the recently held 
state-wide conference, which on June 
19 unanimously proposed to back such 
a proposal for relieving the highway 
situation, met in San Francisco, June 
29, and appointed a committee to direct 
the campaign for signatures. On this 
committee are Senator Johnson, chair- 
man; Burton A. Towne, secretary; 
James O’Brien, of Marysville; A. S. 
Dudley, of Los Angeles, and Richard 
Welsh, of San Francisco. The commit- 
tee, accepting the draft of the initiative 
as prepared by Attorney General Webb, 
will call upon chambers of commerce, 
boards of supervisors, farm bureaus 
and citizens interested in the continu- 
ation of state highway construction in 
California, to circulate the petition and 
secure the signatures necessary to place 
the initiative measure upon the ballot 
at the November election. 
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Salary Increase Authorized for 
New York Subway Engineers 


The second $300 a year increase in 
salary for all engineers employed by 
the Transit Construction Commission 
of New York City who are receiving 
$3300 per annum or less was author- 
ized on the 25th of June when the 
Board of Estimate approved the budget 
of the Transit Construction Commis- 
sion, after the strong solicitation of the 
New York Chapter of the American 
Association of Engineers. 

The same estimate carried an in- 
crease of 15 per cent for all inspectors. 

The former increase of $300 per ani- 
num was granted at the end of 1919, 
when after considerable preliminary ef- 
forts, the representatives of the Amer- 
ican Association of Engineers at the 
meeting of the Board of Estimate on 
December 3 prevailed upon the board 
members to not adjourn without adopt- 
ing the budget to provide for salaries 
of all of the engineers employed by 
the commission and which carried with 
ta provision for a $300 increase. 


Detroit Grade Crossing Program 

As part of the general plan of elim- 
inating grade crossings at Detroit, the 
Michigan Central R.R., New York 
Central R.R. and the Wabash R.R. will 
commence work on track elevation this 
season at Livernois Ave., Dix Ave. and 
Waterman Ave. In conjunction with 
this improvement, the city will open 
and extend Military Ave. across the 
right-of-way of these railways and will 
construct a subway undér the tracks. 
The latter work will be done wholly at 
the expense of the city. Track depres- 
sion is advocated by the city for the 
De Quindre St. line of the Grand Trunk 
Ry., but though the case was presented 
to the State Railroad Commission in 
1917 no decision has been rendered. The 
scheme for ccmplete elimination of 
grade crossings has been prepared 
under the Department of Public Works 
by the division of grade separation, of 
which John W. Reid is engineer. (See 
Engineering News-Record, March 13, 
1919, p. 511). In a recent number of 
the Detroit Motor News Mr. Reed 
calls attention to industrial districts 
where costly plant investments are be- 
ing made without provision for future 
removal of tracks from the street sur- 
face. 








Federal Officials Organize 


More than a hundred members of the 
government service who are in respon- 
sible administrative and technical posi- 
tions met June 17 and perfected a ten- 
tative organization which is to be 
known as The Federal Club. Its pur- 
pose is to care for many of the problems 
of the service common to several de- 
partments by the interchange of views, 
and where appropriate, by joint action. 
Assistant Secretary of the Navy, 
Franklin D. Roosevelt, is the chairman 
of the temporary body and Dr. E. B. 
Rosa, chief physicist of the Bureau of 
Standards, is chairman of the commit- 
tee on organization and constitution. 








County Unit Road Bond Petitions 
Are Many in Indiana 


Proposals by Indiana counties to 
build between $40,000,000 and $60,000,- 
000 of roads under the county unit road 
law are either now before the state 
board of tax commissioners or will be 
laid before the board if it will indicate 
that it will approve any county unit 
road bond issue petitions, according to 
Fred A. Sims, chairman of the Indiana 
board of tax commissioners. This road 
building is exclusive of the road build- 
ing program outlined by the state 
highway commission. Mr. Sims said 
the board will approve no county unit 
road law bond issues until after the 
special session of the legislature. He 
said if the legislature does not change 
the law, the board probably will not 
approve more than two or three of the 
scores of petitions now on file or about 
to be filed, because of the inflated bond 
issue market, the high cost of road 
building and other abnormal conditions. 


New York Post Military Engi- 
neers Forms Permanent 
Organization 


At a meeting held June 29, in the 
Army Building, 39 Whitehall St., New 
York City, a permanent organization 
of the New York post of the American 
Society of Military Engineers was 
formed. Preliminary organization had 
been effected two weeks prior to that 
meeting. Considerable interest is 
manifest in the formation of the New 
York post, both meetings being attended 
by approximately 100 former officers 
and enlisted men of the engineer estab- 
lishment and officers of the Corps of 
Engineers. 

In accepting the report of the or- 
ganization and nominating committee 
the members of the New York post 
elected for the ensuirg year the follow- 
ing officers: President, Col. F. A. Mol- 
itor; vice-president, Col. Geo. D. 
Snyder; secretary, Major P. E. Bar- 
bour; assistant secretary, Sergt. Allen 
E. Fitzgerald; treasurer, Major R. C. 
Coiner, Corps of Engineers, U. S. A. 
These officers, together with four direc- 
tors-at-large, form the board of direc- 
tors. The nominating committee pre- 
sented seven names to ballot upon for 
directors-at-large, those elected being 
Col. R. D. Black, Major E. F. Robinson, 
Lieut. Col. A. S. Dwight, Col. Beverly 
Dunn. 

A constitution at little variance with 
that of the parent organization was 
adopted. The formulation of by-laws 
governing the local society was by mo- 
tion left to the board of directors, with 
the proviso that any changes in con- 
stitution or by-laws could be effected 
through a_ two-thirds vote of the 
membership. 

The secretary read a communication 
from Major P. S. Bond, Corps of Engi- 
neers, U. S. A., in which it was stated 
that the membership cards in the par- 
ent organization had been received from 
the press and were now ready for dis- 
tribution. Major Bond also reported 
through his letter the acceptance into 
the society of many new members. 

The permanent organization of the 
New York post having been effected, its 
membership will now apply for a char- 
ter from the parent organization. 


West Point Graduates Assigned 
To Engineer Corps 


Those of the class recently graduated 
from the United States Military Acad- 
emy who were assigned to the Corps of 
Engineers of the Army are: Francis E. 
Cox, Rhode Island; Thomas H. Stanley, 
Texas; Donald G. White, New Hamp- 
shire; Henry G. Lambert, Illinois; 
Charles G. Holle, Ohio; Charles S. 
Joslyn, U. S. Army; Arthur M. An- 
drews, Wisconsin; Edward C. Harwood, 
Massachusetts; John W. Moreland, 
Alabama; Wayne S. Moore, Illinois; 
Henry F. Hannis, West Virginia; Ar- 
thur L. McCullough, Wisconsin; Arthur 
V. L. James, Maryland; William W. 
Bessell, Jr., at large; James B. Cullum, 
Jr., at large. 
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Supplementary List of Delegates 
at Organizing Conference 


In Engineering News-Record of June 

10, p. 1138, was published a list of 
societies and delegates at the Organ- 
izing Conference held in Washington. 
D. C., June’3 and 4. Since the first 
list was compiled certain additions and 
corrections have been made. For the 
purposes of an accurate record, there- 
fore, the following supplementary fist 
is published: 
Supplementary List of Organizations 
and Delegates in Attendance at Organ- 
izing Conference Washington, D. C., 
June 3-4, 1920. (For Original List See 
Engineering News-Record, June Jt, 
p 11388.) 


American Association of Engineers, 
A. B. MCDANIEL, Washington, D. &. 
\merican “Concrete Institute, 
J. C. PEARSON, Washington, D. C, 
W. A. SLATER, Washington, D. C. 
American Society of Civil Engineers, 
RicHarpD L. HUMPHREY. Philadelphia, Pa. 
American Society of Safety Engi:eers, 
JoHN A, DickKINsoN, Washington, D. C. 
Associated Engineers of Spokane, 
J. C, STEVENS, Portland, Ore. 
Conrfecticut Society of Civil Engineers, 
T. A. Scorr, Washington, D. C. 
Engineers’ Club of Columbus, 
JAMES R. WitHRow, Columbua, Ohio 
Engineers’ Club of Minneapolis, 
9. H. Dickerson, Duluth, Minn. 
Engineers’ Club of Philadelphia, 
JosePH A, STEINMETZ chairman, Phila- 
delphia, Pa. 
RicHarpD L. HuMPHREY, Philadelphia, Pa. 
PAUL SPENCER, Philadelphia, Pa. 
Louisiana Engineering Society. 
WILLIAM B. Grecory, New Orleans, La. 
Mining and Metallurgical Society of 
America, 
F. G. Corrret., Washington, D. C. 
Minnesota Surveyors’ and Engineers’ So- 
clety 
O. H. Dickerson, Duluth, Minn. 
National Safety Council—Engineering Dt- 
vision, 
S$. J. WiLtuiAMs, Chicago, M1. 
New England Water Works Association, 
LEONARD METCALF, Boston, Mass. 
Oregon Technical Council, 
J. C. Stevens, Portland, Ore. 
Society for Promotion of Engineering Edu- 
eation, 
F. L. Bisnop, Pittsburgh, Pa. 
Society of Automotive Engineers, 
G. W. CoGGEsHALL, Washington, Dh C. 
Joseru A. STEINMETZ, Philadelphia. 
Society of Naval Architects and Marine 
Engineers, 
W. H. Capps, Washington, D. C. 
Homer I4 Fercuson Newport News. Va. 





Galveston Causeway Construction 
to Be Taken Over by County 


On account of the rising costs of 
materials and labor the construction 
and repair of the Galveston causeway 
has been taken over by the Board of 
Managers of Galvesten County under 
the provisions of the original contract, 
which has been held by Larkin & Sang- 
ster, Inc., Buffalo, N. Y. The contrac- 
tors have notified the Board of Manag- 
ers that the contract was forfeited as 
of date June 17, 1920. Under the con- 
tract entered into on Sept. 15, 1917, it 
was provided that if the total cost of 
the work should exceed $1,750,000 the 
county would take over the work. The 
contractors say this sum has _ been 
reached and that due to increasing 
costs of materials and labor and to 
increased cost of transportation it has 
been found impossible to complete the 
contract within the bid. Work will be 
continued under the direction of H. F. 
Jonas, who has been supervising engi- 
neer. 





). C. Merrill Named as Secretary 
of Federal Power Commission 


Secretary of War Baker, who has 
been designated chairman of the newly 
created Federal Power Commission, 
has apointed Oscar C. Merrill, now 
chief engineer of the United States 
Forest Service, as executive secretary 
of the new commission at a salary of 
$5,000 per year. 

Mr. Merrill was graauated from the 
Massachusetts Institute of Technology 
in 1905 and during his ccllege course 
was connected with the city engineer’s 
office of Augusta, Me. and the U. S. 
Geological Survey. After leaving col- 
lege he taught for a while at the Uni- 
versity of California and then was en- 
gaged on water-power surveys, sewer 
and sewage-disposal design and con- 
struction and water filteration projects 
in the Far West. In 1909 he became 
connected with the Forest Service and 
was assigned to the water-power in- 
vestigations of that branch of the gov- 
ernment. Since that time his major 
‘interest has been in Federal water- 

ower administration and he hag 
iets one of the most important 
factors in the development of a 
Federal water-power policy. In his 
new capacity he will be the administra- 
tive head of the Government’s water- 
power plans. 





New Jersey Highway Commission 
Names Engineer 


The newly appointed State Highway 
Commission of New Jersey was organ- 
ized July 1. The new commission has 
named Thomas J. Wasser, county engi- 
neer of Hudson County, as state high- 
way engineer to succeed William G. 
Thompson, resigned. George L. Burton 
of South River, was elected chairman 
of the commission and A. Lee Grover 
of Trenton, secretary. 





Engineering Council Favors 
Single Quantity Estimate 


The American Institute of Archi- 
tects, Engineering Council and Associ- 
ated General Contractors of America in 
October, 1919, appointed three con- 
ferees each, to discuss the matter of 
payment for estimating. These conferees 
agreed upon a report which was sub- 
mitted to their respective organizations 
Feb. 17, 1920, and has since been under 
consideration by them. Engineerin 
Council at its meeting, June 17, adopte 
the conclusion in a report of a special 
committee to which the report of the 
conferees had been referred, as follows: 


“Whenever in the execution of work, com- 
petitive bids are asked for on detailed 
plans and specifications, those invited to 
bid should be provided with such an esti- 
mate of the quantities involved in the work 
as the surveys, plans and specifications per- 
mit to be made. The intent of this require- 
ment is that a single estimate of quantities 
should be made by or for the engineer, ar- 
chitect, or other representative of the 
owner, so that each separate bidder wilk 
not be put to the expense of making up a 
separate schedule of estimates. This latter 
practice not only means a needless waste 
in the carrying on of contract work, but 
also discourages bidders and causes need- 
lees repeated handling of official plans and 
specifications in making up separate sched- 
ules of estimates.” 
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Examination for Civilian ]» 
tors, U. §. Naval Acaden 


An examination will be held ; 
wood Hall, U. S. Naval Acad 
napolis, Md., at 9 a.m., Aug. 2°). 
selection of two or more civ) 
structors in the Department of 
Engineering and Naval Const) 
Candidates found qualified wil] | 
ible, in the order of merit as detc 
by the board of examiners, for «) 
ment to fill vacancies in that ; 
ment, and others found qualifi 
be placed upon a reserve list, 
annual salary of instructor in { 
partment is $2,800. Candidate: 
be American citizens, and age limi: 
between 25 and 82 years, althoug! 
limits may be waived if candidat« 
sess satisfactory courses. 

The following qualifications wil] a}so 
be considered: Fitness to command the 
obedience and respect of students: do- 
grees taken, post graduate work or 
other special studies; previous experi 
ence in teaching, and testimonials and 
references as to character and attain- 
ments. It is desired that applicant 
bring with them their references, which 
will be returned. Application must he 
filled out and returned to the Superin- 
tendent, U. S. Naval Academy, Annapo- 
lis, Md., without delay. The examina- 
tion, which will be written, will require 
about three days. 

A. A. E. Board of Directors Holds 
Quarterly Meeting 


At the quarterly meeting of the 
board of directors of the American 
Association of Engineers, June 19, Dr. 
F. H. Newell, head of the department 
of civil engineering at the University 
of Illinois and past-president of the 
association, was appointed director of 
its field forces during the summer 
months. He will spend a large pro- 
portion of his time traveling and will 
assist the various chapters in solving 
their problems of organization and ex 
pansion. Dr. Newell was also elected a 
delegate to the Great Lakes-St. Law 
rence-Tidewater Congress to be held in 
Detroit, July 22-24, 

H. W. Clausen, general office man- 
ager of the C. D. Osborn Co., Chicago, 
was elected treasurer of the associa 
tion, and the thanks of the association 
were ordered extended to John Ericson, 
retiring treasurer, for his useful serv 
ices. 

A motion was passed that each mem- 
ber of the Federated American Engi- 
neering Sccieties be invited to become a 
member of the association. 

The board accepted the report of the 
building trustees, announcing that 
three types of buildings were under 
consideration; one type costing three 
million dollars, another one and a half 
million, and the third five hundred 
thousand, and recommending that sub- 
scription blanks be sent to members 
as a means of determining the amoun* 
of money which may be raised. 

The national employment committe: 
was instructed to formulate a person- 


} 











| and prepare plans for the ex- 

of employment service. The 
ry was authorized to proceed 
als th the creation of an industrial 
depart nent. 
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Ship Bursts British Dock Gates 


, water level in the Alfred Dock 
at ‘irkenhead, opposite Liverpool, 
a - 12 ft. above that in the Mersey 
Riv on June 16 a small steamer in 
the entrance lock burst the gates open 
and plunged into the river. Several 
ha -s and small craft in the dock 


were carried out by the escaping water 
before the other gates of the lock could 
be closed. The steamer was not badly 
damaged, but barges were smashed and 
sunk and considerable quantities of 
coal and grain were lost. How the 
vessel got beyond control is not stated. 
A similar accident is reported to have 


occurred at the same place 22 years 
avo. Ata still earlier date a coasting 
steamer approaching the entrance to 
one of the Liverpool docks from the 
river narrowly escaped striking the 
closed gates. In this case the indicator 
from the bridge to the engineroom 
broke down and the engine continued 
to turn ahead although the signal had 
been given to stop. The ship was 
steered so as to strike the masonry wall 
instead of the gate, the only damage 
being a slight denting of the bow. 








ENGINEERING SOCIETIES 


Calendar 


Annual Meetings 


AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Portland, Ore., Aug. 10-12. 

AMERICAN PUBLIC HEALTH AS- 
SOCIATION, Boston; San Fran- 
cisco, Sept. 13-17. 





The Technical Club cf Dallas (Tex.) 
has made application for membership 
in the Federated American Engineering 
Societies. The club voted unanimously 
at last week’s meeting to take this 
action. 


The Ohio State Engineers, at their 
convention held recently in Columbus, 
elected the following officers for the 
coming year: President, John H. Matse, 
Cincinnati; vice-president, W. L. Shaw- 
key, Youngstown; secretary, George P. 
Kalsgye, Lakewood; treasurer, T. S. 
Garret, Dayton. 


The Buffalo (N. Y.) Chapter, Society 
of American Military Engineers has or- 
ganized a new body, the charter of 
which, it is explained, will ke open to 
all engineers with military service 
records. The first meeting was held re- 
cently, at which Colonel Clarke S. 
Smith was elected president and Cap- 
tain A, B. Jones secretary and treas- 
rer. A series of monthly meetings is 
being arranged. 
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PERSONAL NOTES 





CHARLES E, DON N&®LLY, assis- 
tant city engineer of Kansas City, Mo., 
has been appointed office engineer for 
the city planning commission. 

ERNEST R. SPRING ER has been 
appointed chief engineer of the Bos- 
ton Transit Department, succeeding 
Edmund S. Davis, who has retired after 
47 years in the service of the city, as 
noted in these columns May 27. 

W. T. LEE, of the topographic 
branch, U. S. Geological Survey, is 
engaged in making studies of the 
coastal plain of the Carolinas and the 
eastern shore of Maryland, from an 
aéroplane. 

FRED J. LEwts, of Bethlehem, 
Pa., has been appointed assistant pro- 
fessor of civil engineering at Lehigh 
University. Prof. Lewis was formerly 
with the department of streets and engi- 
neering of Springfield, Mass., as an 
assistant engineer. 

C. C. WILLIAMS, head of the 
Department of Civil Engineering, 
University of Kansas, sailed June 28 
fer Europe, to study transportation 
problems. 

H. N. RODENBAUGH has been 
appointed chief engineer of the Florida 
East Coast Railway Co., succeeding E. 
Ben Carter, retired under pension. Mr. 
Rodenbaugh’s headquarters will be St. 
Augustine. 

ARTHUR E. LODER, general in- 
spector, U. S. Bureau of Public Roads, 
with headquarters at Washington, 
D. C., has been appointed district engi- 
neer with headquarters at Montgomery, 
Ala. He will have charge ec” the south- 
eastern district, comprising the States 
of South Carolina, Gecrgia, Florida, 
Alabama, Mississippi and Tennessee. 

J. Y. MCCLINTOCK, formerly 
superintendent of highways for Monroe 
County, N. Y., has become associated 
with George R. Newell, civil engineer, 
with offices in the Newell Block, 
Rochester, N. Y. The new firm will 
handle general engineering work, in- 
cluding studies, surveys and reports 
and preparation of contracts. 


Masor H. L. McM1i.Luan, for- 
merly with the sewage disposal division, 
Bureau of Surveys, Philadelphia, has 
joined the engineering statff of the 
Sanitary District of Chicago as assist- 
ant engineer. 


THOMAS L. WILKINSOjN has 
resigned as manager of operations of 
the Intermountain Railway, Light & 
Power Co., and opened an office as 
consulting engineer in the Boston 
Building, Denver, Col. 


JAMES THOMSON, city engineer 
and architect of Dundee, Scotland, has 
been elected president of the Institution 
of Municipal and County Engineers, 
Great Britain. He is a_ native of 


-RECORD 95 





Edinburgh, where he received his engi- 
neering education. He was appointed 
city architect of Dundee in 1904 and 
city engineer in 1906. Mr. Thomson 
was one of the founders of the Con- 


crete Institute and is a member of the ° 


Town Planning Institute of Great 
Britain. 

H. S. ROGErs has been appointed 
division engineer of the Susquehanna 
Division, Delaware & Hudson R.R., 
with headquarters at Oneonta, N. Y. 
He succeeds J. M. Silliman, resigned. 


FRANK D. NASH, formerly chief 
engineer of the Missouri & North Ar- 
kansas R.R., has been made assistant 
valuation engineer of the St. Louis-San 
Francisco R.R., with headquarters at 
St. Louis. 


W. F. TURNER has been appointed 
division engineer of the Tucson Di- 
vision, Southern Pacific Co., with head- 
quarters at Tucson, Ariz. 


W. M. ScorrtT has been appointed 
chief commissioner of the Greater 
Winnipeg Water District, succeeding R. 
D. Waugh. 


A. U. MAHON, state engineer of 
Montana, has resigned to become a 
member of the firm of the Western 
Construction Co., Helena, Mont. He is 
succeeded by C. S. Hidel, former assist- 
ant state engineer. 


HARVEY DARTT, city manager of 
Mankato, Minn., has resigned to enter 
the employment of the Barrett Co., 
Minneapolis. Mr. Dartt was formerly 
city engineer of Owatonna, Minn. He 
will act as division engineer for the 
Barrett Co. in the promotion of Tarvia 
pavements. 


SIDNEY D. STRONG has re 
signed as city engineer of Sault Ste 
Marie, Mich., to become city manager 
of Plymouth, Mich. 


J. HERBERT FITHMAN, otf 
Bridgeton, N. J., has been appointed 
supervisor of the New Jersey state 
highway system through Cumberland 
County, N. J., and parts of Salem and 
Gloucester Counties. Mr. Fithian iy 
associated with Walter M. Sharp, engj 
neer of Cumberland County. 


JOHN S. SHERMAN, formerly 
with the Sanitation Corporation, has 
joined the sanitary engineering depart- 
ment of the Dorr Co., New York City. 


P. M. BOWEN, who has been proj 
ect engineer on Federal Aid road work, 
stationed at Roswell, N. M., has been 
appointed engineer of District No. 5, 
New Mexico State Highway Depart 
ment. 


J. WINTER SMITH, formerly 
engineer-appraiser for the Federal 
farm loan bureau, with the Montana 
Joint Stock Land Bank at Helena, has 
been engaged as irrigation engineer of 
the Montana Irrigation Commission. 


Roy M. GREEN has resigned as 
professor of highway engineering at 
the Agricultural and Mechanical Col- 
lege of Texas tu become president and 
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manager of the Western Laboratories 
at Lincoln, Neb. Western Laboratories 
will take over the consulting and test- 
ing practice of Clark E. Mickey, of 
Lincoln, and will specialize in the test- 
ing and inspection of all kinds of build- 
ing materials and operations. 


JEROME A. MOsSs has resigned 
from the firm of Jos. E. Nelson & Sons, 
Chicago, and will engage in general 


railway contracting with offices in 
Chicago. 

CAMPBELL ScoTT, WILLIAM D. 
ENNIS, GEORGE B. FRANKFORTER, 


ERNEST P. GoopRICH, CHARLES A. MAR- 
SHALL, FRED FE. RoGERS, WALTER RAU- 
TENSTRAUCH, FRANK  B. MALTBY, 
ARTHUR W. Hixson, and RuMsEY W. 
Scott, announce the organization of the 
Technical Advisory Corporation, 132 
Nassau St., New York City, to act as 
consulting engineers and _ industrial 
economists and advisers. The officers 
of the new organization are: President, 
Campbell Scott; vice-president and 
treasurer, Ernest P. Goodrich, and 
vice-president and secretary, William 
D. Ennis. 


Jac F. Witt, former engineer 
of Dallas County, Tex., has been named 
vice-president of the South-Central 
Division of the National Highway 
Traffic Association. 


S. FRANK DOEBLER, construc- 
tion engineer, Chicago, has gone to 
Austin, Tex., to take charge of the con- 
struction work on the Austin Dam 
across the Colorado River near that 
city. Work on the dam, which has 
been suspended since 1915, will be re- 
sumed at once. 





OBITUARY 





GEORGE W. VAUGHN, engineer 
maintenance of way, New York Cen- 
tral, exterior zone, lines east of Buffalo, 
with headquarters at New York City, 
died at Mount Vernon, N. Y., June 5, 
at 61 years of age. He was born at 
Paucutuck, Conn., and _ received his 
education in the Warner Polytechnic 
School, Providence, R. I. He began his 
career as rodman for the Pittsburgh, 
Cincinnati & St. Louis R.R., in 1881, 
subsequently serving as assistant to the 
engineer maintenance of way, super- 
visor of track, and assistant engineer 
maintenanee of way, of that railroad. 
In 1887 he became assistant to the 
division engineer, Eastern Division, 
New York, Chicago & St. Louis R.R., 
later being promoted to division engi- 
neer and then to chief engineer in 
charge of property, reconstruction and 
maintenance of way. He entered the 
service of the New York Central & 
Hudson River R.R., in 1899, as super- 
visor of bridges and buildings, Eastern 
Division. The following year he was 
transferred to the Pennsylvania Divi- 
sion as division engineer and a year 


later to the Western Division. In 1905 
he was appointed engineer maintenance 
of way. 


JAMES M. EDWARDS, civil engi- 
neer and railroad operator, died at New 
York City, May 24, at 70 years of age. 
He was born in Oglethorpe County, 
Georgia, and graduated in civil engi- 
neering from the University of Georgia 
in 1869. Mr. Edwards was connected 
with the construction of the Louisville, 
New Orleans & Texas R.R., now the 
Yazoo & Mississippi Valley R.R., and 
was vice-president in charge of oper- 
ations and general manager of that 
railroad until 1894. He was also con- 
nected with the Illinois Central R.R. 
In 1890 he moved to New York City, 
becoming associated with the R. T. 
Wilson Co., and had charge of the con- 
struction of the Yonkers street rail- 
way, of which he was president, and 
the Nashua electric line in Brooklyn. 
Later he re-organized and consolidated 
the street railways of Detroit into the 
present Detroit United Railways. Mr. 
Edwards was also president of the 
Matheison Alkali Works, Saltville, Va., 
and of its subsidiary, the Castned- 
Eltro Alkali Co., Niagara Falls. 








BUSINESS NOTES 





T. E. SPENCE has been appointed 
distict sales manager of the newly 
established New England office of the 
Reading Iron Co. located in the Comp- 
ton Building, Boston. Previous to his 
connection with the above company, 
Mr. Spence for several years conducted 
a private engineering practice in Phil- 
adelphia, his clientele including a large 
group of industrial organizations. 
Later, he was associated with the 
Vacuum Oil Co., New York, in a spe- 
cial sales capacity, which position he 
resigned to join the sales staff of the 
Reading Iron Co. 


THE BLAW-KNOX COMPANY, 
Pittsbugh, announces that the U. S. 
Senate has granted a petition to change 
the name of the town of Hoboken, Pa., 
where its plant is located, to “Blaw- 
nox.” The company first established in 
Hoboken about five years ago, at the 
same time operating another plant at 
Wheatland, Pa. About two years ago 
the latter plant was removed and added 
to the Hoboken works. About 1,000 
people are employed in the Blaw-Knox 
shops. 


O. D. WEAVER, formerly with the 
Lidgerwood Manufacturing Co.,.is now 
associated with Robert B. Campbell Co., 
of Boston, New England agent for 
Ransome Concrete Machinery, Orr & 
Sembrow, Symons Clamp Co., and other 
manufacturers of contractors’ equip- 
ment. 


THE FREEMAN-RIFF CoO. is 
completing its new plant at Terre 
Haute, Ind. This company manufae- 
tures conveying machinery, specfalizing 


in the design, manufacture and ; 
lation of installations for the han 
of coal in boiler plants and retai! . 
pockets. J. B. Freeman, president, 
be in direct charge of plant ope: 
and production. Previous to his )) 
ent position, Mr. Freeman was . 
engineer of the De Pere Manufact) 
Co., De Pere, Wis. D. M. Riff, « 
tary-treasurer, recently resigned { 
the American Steam Conveyor Co) 
ation, as assistant manager of 
concern’s New York office. 


THE PENNSYLVANIA Pv? 
& COMPRESSOR Co., Easton, | 
has opened sales offices at 50 Cau 
St., New York City; 2222 Chestnut s: 
Philadelphia; Fulton Building, Pj 
burgh; Mutual Building, Richmond, 
Va.; Jefferson Bank Building, Birmin; 
ham; Newhouse Building, Salt Lake 
City, and First National Bank Build- 
ing, Milwaukee. 





Tractor Fresno Hitch and Control 


A new mechanism, enabling the 
driver of a tractor to operate a fresno 
or grader attached to the tractor by 
means of a crescent shaped bar bolted 
solid at the center at the drawbar of 
the tractor, has been recently con- 
structed, tested and is to be placed on 
the market. The points of the crescent 
extend outward and backward to clear 
the rear wheels of the tractor. The 
eye-bars of the fresno are shackled to 
the points of the crescen.. This hitch 
brings the fresno close to the wheels, 
so the lateral swing on turns is reduced 
to a minimum. 





FRESNO IS NEW 
DEVICE 


TRACTOR-DRAWN 
GRADING 


The operation of the fresno is effected 
by a hand lever hinged to the body of 
the tractor, forward and below the seat. 
From there it passes upward and back-, 
ward, where it is nmfade convenient to 
the left Hand of the tractor operator. 
To the upper end of this hand lever, 
just back of the operator, the frort end 
of a “johnson” bar is connected and 
the rear of the “johnson” bar is con- 
nected to a bar attached firmly ‘o the 
fresno. This attachment to the fresno 
is in line with the levers about 15 in. 
from ‘he middle. 

This new mechanism has been de- 
signed and built by O. S. Proctor of E! 
Centro, Cal. Patents on the attach- 
ment and control are pending. 
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